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UMC 784.16 CoaI Processing wasLe

. (d) epplfcanL anlicipales O S wast,e p€r bon of coal. pr<rcessed.

The coal xn anLicipaLe miniry1 lo very c.Lean, conLainlng I€ss Lhan g* ash. This iE
osrl€i&brg a$ it, c{nes out of th.r nine, t her€ $ll.r bo no u.rs hi.ng or olher yasle
€rtracti,on proceEs before iL is sold ard r€noved froo tho glts. iharc vill bc no
rasLe site prcpared {rir thi$ would unnecesosrily dls.Lu}b noro area.

The refererrce to min€ vasLe rock ln Lhe gcar ceryon applicaLion wao placc<l
there by uist,ak6., and shourd have refemed to t he Tra-il ca'r$on op€ration. rn Trall
uar\yon, we h.ive been reclelnlng &n aroa. prevlous\y abandoned, ard in !ha! area
on\r, havo r€- encounLered Lho .ne6d !o r€oove rocf. fnJ Uu., d.r\tun;ine dpes nor
have an a,rea like that to be reclalned.

^"..-9:_"1 :!:r:q:^ ?"u.r :r..b:iS construct ed wilh a betrer slop€ for proper dratnage
l1 I?!?I: :ry. b.!l*" proLected. fron ar{y yaler entering bhe aroa'froa amtler aourc€
lo &rnlelz€ th€ chanc€ of cordltions that regul!, in aponlanioro coburtion $tockpileo
:111,!:^^:ii!ored daig.Lo deLccL if ary flre trac gtarteo. ff""" tf,.i f,."e srarrod
can beet, b€ extlngul.shed by ̂ renoving Lhe ov€rheated coal fru the atockplre andgprcading Lt out to cool off.

UUC ?84. 19 Undergrou&i devcloptent ryaaie

. The above paragraph on coar-proce6siru vaaste appr.ies Lo und€rgrourd deveropoenL
weater exc€pt. lhet sny refuse nrll be prac-d b d,n$rters that riri be serylced]
l?Slli"q :I th:. dunpsLer o*n€rs, acrap oeial will 6s placed in scrap c&rso bo(ea
pJ'acecl at th6 slLe by scrap netal dearers, and waste oil ard grease ilu 6e placed
ln druns to be picked up by llcensad nasr,e oj.I collccLors.

UMC ?S4.2O Subsidence control plan

lxlstance of gbructures above lhe qine area:

.-, "T1" area is co[posed of precipitouo sLep--rike lerrain (criffs :rruerrra,! ing
wlLn sLeep 6lopes) which posed nuneroua gonetllres insutzounlable gccesa probleus ,._r
lhlPl:t 

Vl, l:xibit VI a, page 2, Ihzr Caryon applicaLion. Aqlr :rr!enp! Lo cor$Lrucr.
ourrcrn8s rn Lhls srca ryourd have certainly posed .urerous ard insunur.runL ab r e
proble&s. Also see enclosed phoLograph.

Aquifers end re charrge_areas. :iee 0tlapLer UlI, !:xibit VII-a pirlie I Llrruulilr t3,
Itear carryron appri,cation. ( Test taory or quaiified ltydrol.ogi.s t lhat'no aqr.r i fers or
re8ha,rge ar.ea6. €xi.st in or a,bove the rlire area.

^ . Grazitlt lands. see encloced copy of U l.i !'orest Jervicc rat'|gs ijliisb.i l'j.c.rL r..rrr
of t,hc land above the eine aree. ffoil of thc area ls clasgified ?, ,-r'lncludcs Lhose
areas lriLh an irtrercnt rack of foragc and conlrrbuLes riitrc oc noLrrlru< u,, r"t,,,
oupport of l'lveeLock or blg gaD.. n ll+ tr crartflcd -rN- ungultabre itin le rtrr us"o,
l.-SBg€sbrush or lsbbltbrush. n
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3.5 .  B .  1 Pro , j  gc ted  Impac t s  o f_$U ls i dence

T' l rc  r : rur f ' t r r :c  rs I '  t , f re  ar .ea t ,o  be mined that  r r igh l ,

be  impac ted  by  subs idence  i s  used  p r ima r i l y

f ' o r  ca t  t  l e  g raz ing  and  w i l d l i f  e  hab i t a t ,  No

known  aqu i f e r  ex i s t s  above  t he  immed ia te  coa l

zone .  Bu i l d i ngs ,  conveyo rs ,  e t c .  f o r  t he

m in ing  ope ra t i on  a re  a l l  l o ca ted  Eas t  o f  t he

co ' I  f i e l d .  r n  gene ra l  t he  a rea  i s  r ugged  w i t , h

l im iLed  access  a r rd  no t  r ead i l y  access ib l e  t o

t , he  ; r ub l i - c ,  subs idence  i s  no t  expee ted  t o  be

s ign i f i ca r r r t  aL  t he  dep ths  i nvo l ved  i n  t he  new

areas .

3.5 .8 .2 Cont lo l ,  Measureq-  tg . .M i t iea le  Jmpaq ls

' l ' L r e  i n r p a c L  o f '  t h e  o b s e r v e d  s u b s j . c l e n c e  w i J - l  b e

( ) v i i l u a t ; r . . c l  r r n d  u s e r l  a r j  i t  g u i d e  i n  d e t e r m i r r  i - r r 1 1

L l t r ;  n e e d  l . o r  c o r r t r o r  o f  s u b s i c l e n c e  a . n d  I ' o . r .  r r r  i  L  l -

g a t i o n .  T h e  n e e d  f  o r  s u b s i d e n c e  c o n t r o l  a n c l

f o r  a  s p e c i f i c  m i t i g a t i n g  m e a s u r e  w i l l  n e e d  t o

f r e  u . i l , e  s p e c i f  i r : .  T h e  s u r f a c e  w a t e r . s u J ) r ) l y  w i I l .

r x ; t : r l  l , o  t r c  p r o L e c t e d  o r  r n i t ; i g ; r t , . i n g  r u e a l i u r . ( ; r j

u t  i l i z e d  i f  a d v e r s e  i m p a c t s  o c c u r .

/",
L- a' 'f fl/'n''y t''

3-71



l i u b s ;  i  d e n c e  c o n  l , r o l _

j r c v r l r n l  l n ,  l , h o r l s  a s i

c a n  b e  a c c o m p l i s h e d

n c e d e c l r  , . j u c t r  a f J :

by

1 ) No t  pu l " l i ng  p i l . l a r s  i n  se lec te r l

sens  i t i ve  a reas  (  i .  * .  nea r  ou t -

e rops  )  .

U n i f  o r m  e x t r a q t i o n  t o  m i n i  m i  r , e

i m p a c t s ,

2)

Mi t i ga t i ng  measu res  a re  l im i t ed  i n  t h i s  r e l a -

t i v c l y  i nacces , s i h l  c  A rea .  Damage  t o  any  su r -

f ace  s t r uc tu res  i nc l u r l i r r g  f ences  and  roads

can  be  repa i red .  The  m i t i ga t i on  o f  f l ow  re -

c l t t c t , i - o r r s  o r  r l r y i n6 l  up  o f '  a .  wa te r  sou rce  mus l ,

be  s i t e  spee i f i e  t ' l ow  f r om sp r i ngs  can  be  c t i -

ve r t ed  o r  conveyec l  ove r  a  e rack  t ha t  m igh t

d i s rup t  f l ow .  Wa te r  can  be  supp l i ed  t o  t he

a rea  i f  a  e r i t i ca l  need  ex i s t s .

3.5 ,9 .3 S u b s  i d e n c e  M o n i  t o r  i n  e

A base  map  has  been  p repa red  show ing  con tou rs

and  su r f ace  f ea tu res  t ha t  m ighb  t r e  impac l , ec l  h . y

subs idence ,  such  as  su r f ace  s t r uc tu res  and

sp r i ngs  (  p ta te  
? -1  . )  .  The  ex ten t  o f

3-7  2



rrl j:

r !

-ja

; r  J ,

:1

I

{f td*
I

' - t

0
l l  t





m j -n ing  i s  shown  on  P la  f  .  ] - - ! ,  and  the  a rea

whe re  p i l l a r s  w i l l  be  removed  i s  i nd i ca ted

annua l l y .  Co -Op  w i l l
n o t i f y a d j a c e n t p n o p e r t y o w n e n 5 c o n c e r n i n g s u b s i d e n c e .
p o t e n  t  i a  I  p r i o r  t o  a p p r o a c h  i n g  t h e i r  b o u d a r i e s .  C o - O p
w i l l  c o n d u c t  a n  a n n u a l  s u n v e y  t o  i d e n t i f  y  a f  l  e v i d e n c e  o f  s u b s i d e n c
As  annua l  f i e l d  su rvey  w i l l  be  mad .e  t o  i den t i f y

obse rvab le  subs idence .

When  subs idence  i s  obse r . ved

pac t  a  su r f ace  s t r uc tu re  o r

t en t  o f  t he  impac t  w i l l  be

to  adve rse f y  im -

resou rce :  t he  ex -

eva lua ted .

3.5 .9

As  p i l l a r s  a re  pu l l ed  under  the  wes te rn  po r t i on

o f  t he  m ine  p l an  a rea ,  impac t s  w i l l  be  an t i c i -

pa ted  and  haza rds  assessed  on  a  s i t e - spec i f i c

bas i s .  An  ove rbu rd .en  o f  app rox ima te l y  j , 000

fee t  o r  mo re  i n  t he  wes te rn  po r t i on  o f  t he  m i -ne

p lan  a rea  shou ld  m in im i ze  su r f ace  impac t s .

sand .s  tone  f  o rma t ions  ove r lay ing  the  B lackhawk

coa l  bed  shou ld  be tbe r  d i s t r i bu te  s t r esses  and

reduce  the  tendency  fo r  su r face  c racks  and  sub -

s i dence  a t  t he  su r f ace .

Was te  D i sposa l  P lans  (Spo i l s ,  0oa1  P roces -

sinE l ' las!qs ,  -F i4e Dey?lopment-  ,Wa.Lteqr_Non-

Cop l  Wastes ,  Rery .oJa l  ,  Hg4d l in f ,  and Storage

3-7 3
4/26/84
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FocKe/ ,4 ty- c- jyo C., 4u,yt €o,

Cou; e d 4cT/
/ At t7a/ s-

SCOPE AND INVESTIGATIONS

The purpose of this section is

hydrogeology characteristics of the

SECTTON 7

HYDROLOGY

to prorride background information on the

Co-Op l4ining Company t s Bear Canyon Mine

permit area and the surrounding regional area' Also to present a plan of

action for conp]'ying with the requlrements of the office of surface t'llning

' ., ' (osM) ancl the utah Division of oil, c'as and Mlning (DoGM) ' In particular' this

section includes an evaluation of the geologl,cal and hydlrological setting of

the mine, its relation to the regional ground $ater and surface water' hydrology

antl its Probabte l-npact on the ground$ater and surface vtater systems '

Information gained fron field reconnaislance and a revlew of data fron

various sources was used in compl'Iing this aectlon' The data sources includletl

lnformation fion the co-oP uining comPany ' teports by the u' s' Geological

survey ' utah Geological andt Mlneral Surv€y ' U' s' Forest servl'ce an'l nine

application permits on file stith oslt (specifically those in the nuntington

canyon area) :.

GROUNDWATER HYDROLOGY

7 . 1 . 1 REGIONAL AREA

? , 1
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The Bear Canyon Mine is part of the tnlasatch Plateau coal f ieLd which

in turn is part of the l l igh Plateaus area of the Upper Colorado River

Region- Available data on grounclwater resources for this area is rather

scarce. Most of the water supply development has been limited almost

ent i re ly to surface vrater.  In general ,  what records are avai lable are the

resul t  of  informat ion gather ing on speci f ic .  problems, most ly gas and oi l

wells, rather than as pa5t of a continuous data-gathering program.

Previous exper iences at  local  area mines.are the best data sources-

The Wasatch Plateau has been characterized as a groundwater recharge

area. The high elevations with the resulting large snowfalls combine with

the generally flat profile of the plateau in enhancing infilLration of

water. Despite this, practical ly al l  precipitat ion is consumed at or near

the place of fall by sublimation and evapo-transpiration or becomes

overland run-off. The water that does infiltrate into the ground

general ly discharges within a short distance as springs or seeps' Only

about 4 percent of precipitation is estimated to become groundwater

recharge (Price and Arhow,'741

The groundwater yield from the Wasatch Plateau strata is usually very

low. For the most part, the strata consist of consolidated and semi*

-consolidated sedimentary rock which have low hydraulic conductivit ies and

spec i f i c  y ie lds  be tween .Z  and Z .O percent .  Y ie lds  to  ind iv idua l  we l ls

are general ly less than 50 gprn.  Higher y ie lds might be avai  lable
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from the Star Point Sandstone stratum or

Ordinari ly, however, perched water bodies

ia l  y ie lds (Pr ice and Wadcle l l ,  '73)  .

from local Perched water zones.

could not sustain large Perenn-

7  - L . 2 PIINE PLAN AND ADJACENT AREAS

Groundwater for the area seems to be derived from snowmelt. The

recharge occurs on the plateau top wi.th the snowmelt infi l trating the

str , r ta through f  aulLs anC r:ock f  r . lc tures.  In orcler to determine the

source of recharge; samples of water from rain, snow, springs, seeps and

mines were analyzecl for concentrations of deuterium. The results of the

analyses showed that deuterium concentrations were similar in snor+1 l:: 'sing

and mine water but were different in rain water (snow and spring values:

- 1 2 0  t o  - 1 5 4 ,  r a i n  v a l u e s :  - 5 4  t o  - 8 5 ;  D a n i e l s o r r ' 8 1 ) .  S e e  T a b l e  7 - l -

Recharge for the Bear Canyon area comes from water percolation and

infittration on Gentry Mountain and Ridge. The downward vertical movement

of water is commonly impeded by low permeabil ity beds of shale and mud-

stone in the North Horn, Price River, and Blackhawk Formations. Much of

the'recharge from snowmelt in the higher parts of the region is discharged

by a large number of springs close to the original recharge areas. The

water is clischarged by springs and seep$ where the 1ow permeabil ity rocks

outcrop at the land surface n particularly along the sides of the many deep

canyons '  wa l ls .

Groundwater generally moves from areas of recharge in the higher

parts of  the region in a souther ly direct ion to areas of  d ischarges.



TABLE 7-L

--Corrccntrnt iorrs of  t lcrr lcr i t t r r r  i r r  r : r in,  snolr ' r  spr i r rg rra[crs,  at te l  rvnlcrs i r r  r r r incs
IAnalyses by Centre D'Etucles Nucleairrs de Saclay,  France]

Locat ion:  See explanat ion of  t lata-si te-numbering system in text ,  ptate l .  and f igure 16.
Source: l, rain; 2. snow;3, spring water;4, Wilberg Mine water; 5, Deer Creek Mine water.
Date: As shown except for source 1, accurnutated rain June-October 1978;.sdurce 2, core of accumulated

snow 0ctober | 978,May | 979. r '

Alt itude: ln feet above National Geodetic verticaf Datum of 1929.
Value: Value = (D/Hl sample * (D/Hl SMOW x 1.0O0;

(O/H} SMOW

where
H = hydrogen content,
D = deuterium content, and

SMOW = Standarcf  Mean Ocean Warer (Craigr,  l  96 |  )

lpcetiorr

[D- la€ l7cbb

l3cdb

l 4daa

2 ldca

2Babc

(D- l56 l l 3dad-S l

f  D-15-7)sc,bb

29dca

34cdd-Sl

34doc

3Scbc-Sl

35dba

(D. l6 .5 l t6ddb

lD-16€ l laca -S l

?3cad

27aaa

27adb

(D-r6.7lgcbd-sl

| 3bac-S I

l  Tccb.Sl

2 tbbb-s l

2zbbb-S I

?3ccb

26adc-S I

?6bca.S I

2Bcba

Sourcc Dalc Al t i tude [,oc.rtiorr

lD-16-7l35abc-Sl

lO-r  6-Bl5bae-sl

tD - l  T6 l l  l cdc

23aaa-Sl

?sbdd

(D- l7 -71Scad .S l

I Ocbd

l0ccb

I  6aad

l6cdd

f Babb-Sl

t  Edcd-Sl

Z0cca

2Occb

2Odcc

2l aot:

2 l b a d

2lcbc

2 l d b d

2 ldda

2Zabd

?2cab

72ccb

??cdc

27bac

2Babc

28trao

Detc Altitudc Vrlus

3

3

2

3

I

3

5

5

5

5

3

3

4

4

4

5

5

4

5
4

5
4

4

4

4

4

4

4

2

?

I

7

I

3

2

2

3

2

3

7

2
3

3

?

2

I

3

3

3

3

3

3

2

3

3

2

8,s20

9,520

8,350

I,O?O

8.860
8-?3-79 .8,320

8,020

7.5?0

8.22-79 B,OOO

8.000

8- 4-78 8.OlO

I,060

9,820
I l-  8-78 8.320.
7.t 9-79 8,3?O

to.200
-: 9,250

9.t 20
to-f 3.78 7,600

8. 3-79 7.600

5-16-?9 9.180

9. 5-78 8,060

9- 5-78 7.600

9- 7-78 7.7.20

7.O20

5-r r-79 7.120

8' 9-79 6.860

,.69o

Vr lue

- 1 4 7 - r

- 1 4 7 . 1

*84.5

*121.2

-84.3

-129.9

- r40 .3

-125 .5

-125 :9

* r22 .8

- r  26.7
- r45 .8

-  l 4  8 .0
* l  ?5 .5
*124 .9

- t45.2

*137.0

-77.8

- l  ?4 .7
- t  24 .1

: - - l19.8
* l  ?2 .5
-  I  24.8
*  127 .9
*136.6

*  t  24.0
- r  25_5
*  |  23.7

8. 9-79
5.16.79

8- 9.79

5. r6-?9

8- ?-79

8- 2.79

8- ?-79

8- 2-79

8' 8.?g

8- 8-79

7- 5-79
7- 5-?9

7. 5-79

8- 2-?9

8:30-78

7- *'rg

8- 2-79

8-30-78

8- 2-79

7. 5.79

8-30-?8
7. 5-79

7. 5,79

?- 5-79

8-30-78

7- 5-79

6,620 -r23.2

8,400 -t20.8

8 .100  - l r 1 t . 7

7,766 -127.6

7,28'A *9d.4

9.320 - | 53.7
*125.8

-122.5

-t 23.2

8,980 -t?s.t

8.960 -125.7

- l 2 1 . 6

-122 .7

- r22 .2

*t Z3:2
-r23.7

-r22.?

:.122.5
-r 23.8
-r 22.3
* l 2 l . B

-122.1'

- r21.7

- l  ?3 .1
-r22.3

^122.2

-l  ?1 .9
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7 .L.2.L MrNs .PU![ .  AQUTqERS

The only regional ly recharged aqui fer  in the mine plan or adjacent

areas is the Star point*Blackhawk aquifer. This aquifer is the source for

the Bear Canyon Spring and most of the large perennial springs in the

vic in i ty.  According to Mr.  Bruce N. Kal iser,  State Hydrologist  (see

Appendix 7-A) , what is happening with the aquifer in the vicinity of the

mine is ', . . . to the north where principal,ly the snow accumulates on Gentry

MoUntain,  there is a recharge that is vert ical  c lown to the water table

through the Blackhawk, and there is a recharge also from those channels

which are from those drainages rvhich are lying along the joint and fault

bed. That vert ical  migrat ion then reaches the Star Point  and travels

laterat ly along shear zones, prominent jo int  or  faul ts and emerges where

topography tl issects the formation. I think all this is happening vrell

below t t re mine.t t

Mr.  Kal iser also ment ioned, " I  dontt  bel ieve that at  that  local i ty

(Bear Canyon Mine) there is precipitation recharging the aguiferr and so

r am gf the opinion that the mining operation wil l not affect the dis-

charge on the spring {Bear Canyon Spri 'ng}."

The water in the aquifer is mainly used indirectly where it is the

supply source for numerous springs. Groundwater development- for the whole

regt-on ls very Iow, with most water development being associated with

surf  ace vrater.
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Other than Star Pointr &hY aquifers in the mine plan area woutrd be

local perched water zones. Recharge available to any perched zone would

be limited because of the topography and stratum geology of the area' The

majority of water movement in the region is through faults and fractures'

,,But in entering the mine that co-op will be going into, it apPears that

faults evident in that mine underground are t ight-.  -" (Kal iserrtgo), again

limitinE the amount of water availabLe to any perched water zones present'

7.L.2.2 QUALT,TY AND QUANTTTY OF G*4qU}']DTATE{

In l98l the u. s. Geological survey conducted a hydrological study of

the upper drainages of the Huntington and cottonwood creeks {w' R' I '

Open-f i le Report 81-539, Danielson). As part of this study spring vrater

from various geological stratum units in the region were measured, sampl"ed

and analyzed. A summary of the results are shown in Tahle 7-2- Figure

7-L shows the relationships of the formations.

rt should be noted that none of the formations yielded a total

dissolvecl sol ids higher' than T5o mg/L and anything less than 1'000 mg/r

T.D.s. is considered fresh water. Tabre 7-3 shows the comparison between

the results of a chemical anal-ysis (Danielson) done on Bear canyon spring

and Federar and state water standards, rt should be noted that the spring

was within standards for all parameters measured '

Only a

available for

t ioned study,

very small amount of groundwater quality information is

the Bear canyon Mine vicinity. As part of the above men-

f ield measurements and chemical analysis were perfor-med on



TABLE 7.2

Surnnrury of clrcrnical chnracteristir:s of epring watere frorn different watcr-bearing zonet
irr and adjacent to the ulll ler drainagea of Huntington and Cottonwood Creekr

Temper- ;a
alure calcium magnosium sodiurn potasrium
locl

ru l feto roli& EicarbsnrtrpH
{unitsf

No. Sarrrpler
Mearr
Minimum
Maximum

No, Samples
Mesn

Min imum
Maxirnum

No. Samples
Mean
Min imum
Maximurn

5 1  5 1 .
7.5 6.3
63  . 1
8.5 f 7.O

l 8  t B
?.5 6.3
6.5 3.8
8.2 16.0

9 9
7.5 5.6
7.1 2.2
8.1 7.5

3r
6 .1

. t
13.O

1 9
6.6
2.8

1 r .o

l2a
6.3

.1
17.0

5 1
6 l
l 5

100

I B
63
l 2
87

3t '
57
l 5
g8

r28
62
t 2

t 2 0

1 9
4 0

3.0
89

l?8
27

2,O
B9

3 l
4.3
lr2

16

r 9
6.9
2.7

27

r28
7 .1
1 . 2

r4

30
220

53
539

r 8
370
2t3
750

1 3 2
295

50
750

t 9
350
244
421

North Horn Fprmation

5 l  5 l  5 l
29 l9  :9

2.A 1.2 .2
6 3 9 4 f . 9

Prico River Formation

l B  1 8  1 8
18  6 ,7  1 .3
?.9 1.4 .4

5t 39 3.4

Costlegate Sandstono

9 9 9
29 7.1  1 .3
14 2. r  .9
41 23 2.4

Blackhawk Formrtion

3 l
t 9
2.O

52

3 1
4 . 1
1 .7

r6

3 l
l . l
.?

3.5

Star Point Sandstone

5 l  5 l
9 .8  32
t . 2  2 .1

g r80

t B  f 8
5.r 23
t .5  3 .7

t 8  t 2 0

9 9
5.6 33
3.6 4.0

t 4  f l o

3 r
2 l
2.1

12(}

l t t  t8

220 260
50 39

524 4?:l

43  5 l
?90 320

. 6 3  4 9
633 500

g

60
4 l
79

9 9
290 300
t63 183
385 370

3 l
250

49
460

No. Sanrples 3l
Moan 7A
Minimum 6.3
Maximum 8.1

No. Samples l9
Mean 7.3
Min imum 6 .8
Maxirnum 

'8.4

No. Samples 128
Mean 7.5
Minirnum 6.3
Maxirnurn 8.5

l 9
77
l 3

300

1 9
2.{l
.9

4.9

1 9
75
48

t20

1 g
8.O

. l
?6

All Uniu

128
I  l . o

. l

94

t28
r .2
.?

4.9

128
34

? .1
300

128
300

39
500

r per l iter
sd
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TABLE 7-3

coMP_-AEIsoN o.F. BEAR cANYoII_sjRI.\lg I'IArE3 QUAIITY ,DArA q.{/STAhLD4RDF.
ocroBER 3 | L977

Utah Pivision of

Health Water Standards

Federal Drinking
Water Criteria

6 . 5  8 , 5pH (un i ts  )
Telnp (C" )
Spec Cond (umhos )
rDS (mgl l )

I ron (mglf)  ( total-

dissolved
di ssolved )
Sulf ate fug/Ll
Chloride (mg,/l)

Calc ium (mglI)

Magnesium (mg,/l)

Sodium (mglI)

Bicarbonate (mg/l)

Carbonate (rngl.1)

Fluor ide (mgr/ l )

Si l ica (mg/l )
Total  ALK as CaCo-
Boron (ng /U 

3

Potassium (mg/f )
Stront ium (ng/L)

GEO-

LOGIC

LOCATION UNIT

(D-1-6-7) 26ADC-St_ 211SRPN',1i:ffiX
21 ].S RPN

Spring

DATE
ol.'

SAI4PLE

500
O. 3 to ta l

Case by case basis
o .  0 5

Domestic
Water

C1ass LA

5 . 5  9 .  0

Aguatic
Li fe

Cl.ass 3A

6 . 5  -  9 . 0
less than 70

6 , 8
9 . 5

5 5 0
303

26
4

7 B
30

4 . L
3r_0

o
. 1

6 . 6
2 5 0

. 0 2
t . l -

. 2 8

2 5 0
254
200
r.50
200
500

0 . 7

0 .  0 0 2

1 . 2 1 . 4  2 . 4

TABLE 7-4

Field aleterminations Of discharge, specific conductance, pH, water temPerature and
alkalinlty at selectedl springs -- continued

ALTI-
TTIDE

DIS-
CHARGE

(cAL/MrN )

1 1 0
l-10
L20
1-30

SPE_
C T F I C
coN-
DUCT-

ANCE
(uMHos)

: :

ALKA-
LTNTTY
rIELD

P[r TEMPF]R* (MC;/I,)

ATURE AS
(uNrTS) (DEG C) CACO3

7 B - O 4 - 2 7  7 1 2 0 . 0 0
78-05-26 7120.  OO
78-06-09 71"20,  O0
7 8 - 0 6 * 2 3  7 1 2 0 . 0 0



TABLE 7-4

Pielal aleterhinations of discharge, specific conductance, pH, r.tater tenperature and
alkalinity at selected springs -- Continued

GEO-
LOGIC

LOCATION UNIT

(p* r6-7)  26ADC-SL 211SRPN
21lSRPIq
21 1SRPN
211.SRPN
2L lSRPN
211-SRPN
21 1SRPN

211-SRPN
21].SRPN
2].15RPN
2 1 lSRPN
2115RPN
2 ].1S RPN

(D-16-7)26BCA-S1-  2L1SRPN
21].SRPN
2].lSRPN
21"1SRPN
21lSRPN

21lSRPN
2 L LSRPN
211SRPN
2 L lSRtrN
2].]-SRPN
21]"SRtrN

(D-16-7 ' '26CBB-S1 2 l_1SRPN
21]"SRPN
211SRPN
21lSNPN
21lSRFN
21"]-SRPN
2].1SRPN
2 ]- 1SRPN
2lLSRPN

DATE
OF

SAMPLE
ALTI-

TUDE
DIS-

CHARGE
(GAL,/MIN)

1 L 0
1 1 0
L20
130
150
1 5 0
160

L 5 5
L65
L60
1-55
1 4 5
1 3 5

2 3 '
1_9
L 9
19
L9

L0
L0

9 . 3
2 L
1 9
20

5 7
57
5 7
57
4 4
3 0 '
2 7
6 5
60

AtKA-SPE-
CIFIC LINITY

coN_ FrELD
DUCT- PH TEMPER- (HG,/t)

AI.'ICB ATURE AS
(UMHOS) (uNrrs) (DEG C) cAc03

7 B-44-27
7 8 - 0 5 - 2 6
78-06-09
7B-06-23
78-O7-A6
7B-07-28
7B-08-1 0

7B-OB*30
7B-10-13
7B-1_0-25
7B-11_*0L
7 8-I2- 13
79-03-07

7B-O5-25
78-OB-1_0
7B-10-11
78-L1-07
78-L2-13

79-06-14
79-06-28
79-O7-20
79-08-22
79-09-1"7
79-1_0-L6

7B-08-10
7B-10-1L
7B-1 t  -07
7B-1"2-1_3
79-O5-1_0
7 9-06-28
7 9-O7 -1"6

79-09-18
79*10-1B

7 1 2 0 . 0 0
7 l 2 0 .  o o
7 1 2 0 .  O O
?  1 2 0 .  0 0
7720 .AO
7 1 2 0 . 0 0
7 1 2 0 . 0 0

7 1 2 0 . 0 0
7 1 2 0 . 0 0
7 1 " 2 0 . 0 0
7 1 2 0 . 0 0
7 L 2 0 . 0 0
7 1 2 0 .  0 0

6860 .  00
6860 .  OO
6860.  00
6 8 6 0 . 0 0
6 8 6 0 . 0 0

6860 .  00
6860 .  O0
6860 - OO
6860.  00
6960 .  00
6860.  00

6950 .  00
6950 .  OO
6 9 5 0 .  O O
6950,  00
6 9 5 0 . 0 0
6950 .  OO
6 9 5 0 . 0 0
6950 -  O0
6 9 5 0 .  0 0

720
560
750
750
680

::
820
7 L 0
764
750

8 .  O
7 . O

t t lo
1 L . 0
1 0 .  5
10 ,  0

1 L .  o
1 1 .  O
L L . 5
1 0 . 5
1 0 .  5
1 1 . 5

1 1 .  O
L 0 .  o

:: '3:o
7 . 6  L o . 5
7 ,  O  L 2 . 5

9 . 5
L L .  O



2l t  snPN 78-07-06
21LSRPN ?8-07-28
2l" LSRPN 78-08- 1"0

21 lSRPN
2L lsRpN
2 L ISRPN
2 L ISRPN
2 1 1SRPN
2L1.SRPN

2115RPN
2l LSRPN
2 1 lSRPN
211SRPN
211SRIJ}I

21-lSRPN
211.SRPN
2T1-SRPN
21I-SRPN
2l- 15 RPN
2].1SRPN

21]-SRPN
211.SRPN
211SRPN
2 1 1SRPN
21 lSRPN
21.1SRPN
211SRPN
211SRPN
2L1SRPN

211SRPN
2L1SRPN
2115RPN
2 I. ],S RPN
211.SRPN
211SRPN
21]-SRPN
21].SRPN
2 ]- 1SRPN

1.LIALVI'{
11. ]-ALVM
]-1].ALVM
11.lALVM
1 1 1ALVM

7B-08-30
78-10-13
7B-10-25
78-1L-0 r ,
7 B - L 2 - 1 3
79-03-07

78-05-25
78-08-10
78-10-1_1
7B*1t- -07
7A- !2 -13

79-06-1-4
79-46-28
79-O7 -24

79-08-22
79-O9-r7
79- l_0-16

78. .08-10
78-L0-1-1
78-1-L-07
7 8 - 1 2 - 1 3
79-05-1_O
79-06*28
79-07*16
79-09-18
79-L0*t"B

7 1 2 0 . 0 0
7 L ? 0 . 0 0
7 L 2 0 .  O 0

7 1 2 0 . 0 0
71 ,20 .  00
7 L 2 0 . 0 0
7 l -20 .  o0
7 l _ 2 0 . 0 0
7 L 2 0 .  o o

6 8 6 0 . 0 0
6860 .  O0
6860.  OO
6860.  OO
6860.  00

6860 .  O0
6860 ,  00
6860 .  O0
6 8 6 0 , 0 0
6 8 6 0 . 0 0
6860 .  O0

6 9 5 0 .  O O
6 9 5 0 . 0 0
6 9 5 0 , 0 0
6950 .  00
6950 .  O0
6950.  00
6 9 5 0 .  O O
6950.  O0
6 9 5 0 . 0 0

1"50
150
160

1 5 5
L65
160
1 5 5
145
135

2 3
1 9
L9
L9
1 9

l-o
L0

9 , 3
2 L
1 9
2 0

5 7
57
5 7
5 7
44
30
2 7
6 5
60

- t

(D- 16-7 )  26BCA*SL

(D*15-7 )  25CBB-s1

(D- 1"6-7 )  27ADC-S1

?;;
660
750
750
680

a20
7L0
760
750

1 L .  O

1 0 . 0

L L . 0
9 . 0  L 1 . 0
7 . 0  1 L .  5

1 0 . 5

1 L .  5

1 1 . 0
1 0 . 0
J"O.  O

- -  1 0 ' o

7 . 6  1 0 . 5
7 . O  1 2 . 5

9 " 5
1 1 . 0

TABLE 7-4
Continued

7B-OB-10
78-1"0-11
7 B * L L r 0 7
7B-12- l -3
79-O5-L0
79.O6-28
79-AB-22
79-O9-18
7 9 - 1 0 - 1 8

7B-1-O-13
7B-l_1--08
7B- 1 ?-LL
7 9 - 0 5 - 1 1
7g-a6-28

7000 .  o0
7000 .  oo
7 0 0 0 . 0 0
7 0 0 0 . 0 0
7000.  oo
?ooo.  oo
7000 .  00
7000 .  oo
7000 .  o0

6 6 2 0 , 0 0
6620.  OO
6 6 2 0 .  0 0
6 6 2 0 , 0 0
6620 .  O0

1 5
5 . 8
4 . 9
5 . 4

. 0

.o
2 . O
3 . 4
3 .  1 .

2 2
20
2 3
2 6
2 0

1L .  o
11_.  0
10 .  o
10 .  o

:_
l-o.  o
10 -  o
1r_.  5

8 7 0
?BO
7 3 0

960 *lt rols

(D-16-7 ) 3sABC-S1



1-1]-ALVM
11IALVM
].1.1"AI,VM
]"1"lALVM
L l LALVl't
11lALVM

79-O7 -20

79-OB-07
7 9 - O B - 2 2
79-OB-31
79-O9-L7
79-r-0-r_6

6 6 2 0 .  O 0
6 6 2 0 . 0 0
6 6 2 0 .  O O
6 6 2 0 .  O 0
6 6 2 0 , 0 0
6 6 2 0 , 0 0

2 1
3 5
3 B
3 5
40
3 2

900
760

l,0Bo

toto
850

7 . 2  1 0 . 5
7  . 3  1 1 . 0

:: ' tl:o

9 . 5
L l " . 0



IABLE 7.5

Chemig.al Analyses ol Water -fTom Selee.le{ Springs

Location

Geologic Uni t

Date of Sample

Alt : . l -ucle

Hardne ss
(as CaCO^ )

J

Noncarbonate
Hardness
(as CaCO ̂ )

J

Discharge (gpm)

Speci f ic  Conductance

pH

Water  ( 'C)

Temperature

Dissolved*
Calcium (as Ca)

Di ssolved*
Magnesium (as Mg)

Disso lved*
Sodium (as Wa)

Sodium*
Absorption Ratio

Disso lve<L*
Potass ium (as  K)

Bicarbonate*
(as  I ICO-  )

J

Carbonate*
(as Co- )

J

(n -16-7 )
26adc-S1

211-SRPN

ro-3-7-t

1 , I 2 A

3 2 0

6 4

7 5

550

6 . 8

9 . 5

7 B

30

4.  1_

. L

1 . 1

3 1 0

0

( D - L 6 * 7 )
26bca-S1

21-].SRPN

B - 9 - 7 9

6 , 8 6 0

3 8 0

6 1

1 5

690

7 . 5

1 1 .  O

B 3

4 2

6 . 6

. 1 -

2 . 3

(D-L6-7 )
26cbb-S1

211"SRPN

B-22-'19

6 r 9 5 0

440

94

54

830

7 . 2

1 0 . 0

. 4

2 . 7

(D-1,6-7 )
35abc-SL

].I- 1ALVM

B-9-79

6  ,620

510

2AO

9 , 5

900

7 . 7

L 0 ,  o

92

69

24

. 5

3 . 9

8 2

58

2T



Iocation

Alka l in i ty *
(as CaCO-. )

J

Dissolved*
Sulfate (as SOH)

Dissolved*
Ch lor ide  (as  C l )

Dissolved*
Fluoride (as F.)

D isso lved*
S i l i c a  ( a s  S i O 2 )

D i s s o l v e d  S o l i d s r *
Sum of Const i tuents

Disso lved*  *

Boron (as B)

D isso lved*  *

I ron (as fe)

D isso lved**
Stront ium (as Sr)

(D-r.6-7 )
26adc-S1

2 5 0

26

4 , 0

. 1

6 . 6

3 0 3

2A

280

TABLE 7-5
(continued)

(D-16-7 )
26bca-SL

324

7 T

B . L

, 2

7 . 6

4L4

BO

o

360

(D- r.5*7 )
?6cbb-S 1

350

L40

7 . 3

- 2

7 . 4

530

30

20

4 3 0

(D-1"6-7 )
3Sabc-S1

310

L90

1"5

10

591_

70

o

490

. 2

*uni ts of  mi l l igramsr/ l i ter
**uni ts of  micrograms/I i ter
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that  were analyzed. (See Figure 7-2 for  general

resul ts of  those neasure-

and for adjacenb sPrings

loca t ions  o f  sPr ings- )

7 .  l _ .  3 EITFECTS OF MINING OPIIRATIONS ON GROUNDWATER

Danie lson in  the  U.S.G.S.  Open- f i le  Repor t  S1-539 s ta tes  tha t :

"The effects of underground coal mining on the water

resorlrr..:es of the studrz area mainly are clepenrlent on the

;rmount of mine dlewi't l-er.:Lng "rnri the magnitUcle t:t i ld i l  re;rl

ex ten t  o f  m ine- re la ted  land subs ide l l ce . . . ,Where  subs idence

has not been extensive and where watei-bear ing zones that

over l ie the Star Point-Blackhawk aqui fer  are perched, i t  is

unlikely that mine dewatering induces greater recharge to

the groundwater system. Nei ther is i t  l ikely under these

conditions that the flow of springs that issue from 
- 
the

perched zones or the rette of natural downward feakage into

the Star Point-Blackhawk aqui fer  are af fectecl  by mine

dewater ing , . . .  f t  i s  un l i ke ly  tha t  mine  dewater ing  in  the

study area has had any adverse effect on the chemical

qual i ty of  the groun,Cwater.  "

The Rear Canyon Mine is a pr ime example of  a mine with l i t t le

selected spr ings.  Table*s 7-4 and 7-5 l is t  the

ments and analysis for the Bear Canyon Spring

subs idence anc l  l i t t le 'm ine  dewater ing '

f rom perched water zones. In addi t ion

i n g :

7 . l _ , 3 . l _

Water enter-i-nq the

uti l izecl for dust cont 'rol

and what dewatering there is is

Mr. Kal iser expressecl the fol low-

I ' rn  b r ie f  r  Hy  conc lus ion  is  tha t  i t  i s  h igh ly  un l i ke ly

that the mine plan as presented to me by the Co-Op Company

woulcl interfere with the quantily or quality of any of

those spr ings,  part icular ly the one in quest ion,  the Bear

Canyon Spring. "

MINE DEuIATERTNG

mine wil l be stored in an unclerground tank and

on the roads and surface coal  faci l i t ies and for
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the mine bathhouse, Co-Op I'l ining Company possesses water rights for this

purpose at the Trail Canyon portal and currently has an application before

the State Water Rights Division to change the point of diversion to the

Bear Canyon portal. If it becones necessary to discharge the minewater

other than as noted. above it will be discharged to the sedimentation

ponds. Co-Op Mining will- monitor these discharges fox quantity and

qual i ty .

7 . L. 3 . 2 MITICATION AND CO}IIROI, PLANS

An agreement between Huntington City and Co-Op Mining Company has

been established to replace to the City any lost of culinary water from

the Bear Canyon Spr ing, ei ther in qual i ty or quant i ty,  due to mining

operat ions,  even though mining is highly unl ikely to af fect  th is spr ing.

Appendix 7*B contains a copy of this agreement between Huntington

City and Co-Op l4ining Company l

the event that rCo-Op Mining would need to replace water to

Huntington City, the Company presently owns 300+ shares in the

tluntington-Cleveland frrigation Company and wil l purchase additional

shares at  some future date i f  necessary.  fn addi t ion,  Co-Op Mining

Company carr ies l iabi l i ty  insurance that includes coverage of  water wel ls

and springs (see Appendix 7-C,

7. 1-. 3. 3 GROUNDWATER MONITORtrI'IG PLANS
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If during mine operations, an inflow of groundwater is encountered

from a point source with a sustained quantity of 1 gpm or greater over a

30*day per iodr a regular monitor ing point  of  th is groundwaier wi t l  be

maintained, lu loni tor inq wi l l  be on a monthly basis.  Samples wi l l  he taken

of water quality and quantity with reporting clone on a standard sampling

chart .  This monitor ing wi l l  be carr ied out for  a base- l ine per iod of  one

year or unt i l  the area is rendered. inaccessible.  In addi t ion,  the under*

ground storage water wil l be monitored, And in the event discharging from

the mine becomes necessary ;  c t i schargec l  water  w i t l  be  mon i to red ,  fo r  qua l i t y

and quantity - On a quarterly basis, a summary report wil l be submitted to

DOGM which includes: a map of the underground working showing monitoring

locat ions,  ic lent i f icat ion of  the source, sample quat i t ies and quant i t ies,

; ing current inf  lows, discharges, storagie and usesand a narrat ive d. iscuss

of mine groundwater

COP Developrnent Spring, a small intermittent spring 3OO feet

northeast of Bear Creek *Spri-ng , rvi 1I be' monitored by Co-Op Mining ( see

p la te  7 -4)

l

.  Refer to 7.2.4 Surf4ce Water Monitor ing Plans for speci f ics on f low

calculat ,Lons and parameters tested for and refer to Figure 7-4 for  report-

ing format
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UUC?8].l4 Ceology Ue ocript i<.rn

. We have nol vet received Lhe conLour ourl)s or Lhe resulLs of the test
s trarFl eo for t,tre develolnrent, of lhe upl,er sLor!{1c pirtl r. so }Je rlrc.r€queElirrli an
extenaion of tlfie for thaL porLion only of Lhe modifjed plan. he agree Lo noL
enter or use thaL poriion of the permit area .f,or ar\y purpos€, for nlnlng operationa
or furLher consLruction unrill Lh:rL porLion of Lhe rnodificeLion has been conpLet€d.

UMC 783 .25 Oross - secL ions , ivlaps and I)l ans

( f l  l ' lea,se refer  Lo I , IaLe I I t -8-b- l  ard I t l -?-b*Z

ito;rds . l ' lease refer to 7Uir..21+ of t tr is p;rckage .

l iur face sLructureg wi l l  consist  of ;  a shop, par[s warehouse, baLh house,
nlne officeo, lanp house, Lruck sciiles. weigtrnans officer c&ret,aker d*ellrrig, nine
run coal receiver bin, crushing ard sizlng gtructure, Lruck load-ouL blris, sbockpile
t,crrors, ard conveyori io crrrry coal Lo Lh€ slorage arrll losdout 8iLe8. These
aLructure6 will have ceeenu footirrgs ard wil} be consiruct€d xltlr cincrete bloeks
and/or aLeel. These wlll each be used for !!re purpose as designed (oltop for repai.r
and naintenance of equipnenL, bath house for shouere arul lockers, elc.). 'fhey vill bt,
rnalntained by pafurf ing ard repelring as neede<!. Hoving parLs ruch as .colrveyorn will be
[sintained by regular greas ing ard by replace ing rrorn parLs as need€d.

Upon conpletion of nining operrrt i{rp, aLl sLrucLuras wil} be renoved, including
th6 ceDent footings ard the lerd will be relurned Lo lhe apprqx i.nra Le origiru.]
configuraLion in preperation for final reclaeation.



UltC 784.11 reclanaLiorr t,Iarr

. 
(b)(4) Prior Lo digturbance of :r.reas used for.nining operations, th6 toF.irhas been. reuoved, or in Lhe case of p"uior" Jaiuiorol alst u"uu""6 ,iir u. renoved.and stockpiled for fuiure, us€.-An elx anple of procedure for r.enoval fu d"Iriill*oodiJlcetion for Lhe Lruck.scaL€'. por'tion6 lr.uniu arca were exLre'e\y roclgr, wh{Io

.:ll":^ry1!1rls hed. e ropeotr o"ptrr oi-"uortlri-inctea. the entlro dcpth of topaolrwas re&oved from the o.lt::_:i:L: and enough -LoJsoil oaved to- 
"ov"o-iii" 

ortlr€ Brsato e d€pth of aL reasL I inches at Lhe ti-ne of finar recla[ation. A b€m her b€€n'iode at the botron of tl:,:.?l*tir".-'" 
"ai 

iL aeeignated it as topaol' and ttni]l be reseoded to prolact it i,"*-rlnalrra"[!", uroslon.

--,,(P]{i)I:r:) Appricaqt" requesta a neeting wlth the Divislc,n ro dl.cus! gutdli*rano n€r'p in devdleing a sanpleing progra' L eqggeoted ln ihe ac'. ts..-rEiii?.iiCl.

-., !o)!t).ln order that roads.ealr be used for accegs to renove and rccr.ain arr of thooth€r faclLiiies, the roads rlll: oe th;-ia6i-aiea ro be reclalned. lrjh€n 8lI othorr ecranation io conpJ-eted, rhe rosds;uil; iutr"ieua *;;il il-;,v'iortron of theroad or roads er6 neodcd for post ninin! fanO-*u
(b)(3) i'ina' 

"onfi*o1::l:1 
will be as near as posalble ro the ortglnal contourof the area before dliruru.n"".-i'J.].; ;;'";u"-secrions see prasi riidil"itr l l -8-b-t .

(b)(5) conLernpora'eous recra,oation 'or enbanrt@enls, topsoil stockp e', ard etc.wlL] incl-ude the f,ollowlng seed anounfs- 
"na-iii""o*"u;

Crested wheaL gra$$
fellow sweef clover

6il Pl5 per A.
6# PIl; per A.

Tho besl resulte in reseerl j-rtg rat we have attained in thie areg h3s lssnto scarify th€ grourd, broadcas t, Ll,t: seed *rd h"""o*, Lhe sced in J,ight\y,4s laLe as pousible in,Lhe. fat arrr 
"t i i i  

r ,ui- 'Lhe pranting under Lf,e vrnLerrnon. 'I'he proper t i.s6 for,Lhis,i, ,tr-iji"i-r]er.1n Novenb6a. ArV s nou thatfallg before Lhar Li$e *111 ruri-rii:-"*"i"-u"il." vinrer. Thls nolhod ha. beenvery successful lriihouL_-Lh: us: oI, *uil;;'";-l;" seed gonlinab*"-i"ilor.t,"fy
":l*:..t* i:rlirg of .the. sno', fro{D u,u riruluil or Lhe rno, aqen. ?he u.e or.ya.uow sHeeL clover in Lh€.Eeed r[:r!' Ja"-i"-if,i .u""u", of Lhe planLing as itls very easy to get star!€d-uuu, ir."i .iv-"o*rrion, provides a cover LoaaarsL the other pl'anLs, in_E t&rt in8r,-.na ,aio 

-io 
Lhe. nuLri€nl. 0f the solr. ltls oft€n used ag a rotaLion crop U!. faraei" 

-"" -. 
soil builder. I! iB t r_enn.r.a.Lard herps cqnLror eros ion 

,whi'te' th-e p";;;;ifi {icr .r fulr sterxr and naLive planlefroo ad.iacent areas apread. inro Lhe ;,;;;;;-;".". lrrigaLion wi.r.l '.r L be usodcrus Lo nirLurc of Lhe Lerra-ln,.u 
".o 

ui iu 
-r"rio -i_ 

BpoLLy aL best. lL is ooLne€dcd if Lh€ p,arL'r* is urrler Lhc sru,H as 
-rlcscciberl 

a,bove. ,r,hc on ry .rxcrrplrunutrl be lrr Lh€ c'r.c ef smar.r 
""",.o 

,*ui--a-t uiiirr,g r,hal ha' lraLer presaurc r.qrrprrnklirg' corLoor$rarreous r€cl:'at ion-.,,i'-lr,Ju. gnarl .rc.u rilr Lake pracn aL'rty si,.e of Lhc year *.::"n * trr. 
""ifnro.i"L ",*pr"Led. 

!.or Lhcs€ pl.nLi.rgstr alray uulctr Hl..tl be used arrt irrigaii{r":-Jiir i. by sprinkling
SoiI saurples trave been collected fr& various Lopsoil siLe$ and LesLedDy agricul'Lure consurLenLs' 'i" ..""ri"]r'iiJJ! anar,yses and rocoooefdodnusrienr addisives are includ€d 

"rra.r-ir,ii 
;;;;; * ,l:xibit 11r.



u i ' tu  ' / 81* .1 )  ( i r ) (5 )  con l .

2.  l r  i  r ra  I  ubar rdor r rucr r  L

l i p u r r  c o r l t P l e t . l o r r  o f  r r r i t r  i t r g  o l ) c r a  L i r t r r ,  L t r c  p o r L a  l (  s  )  s l r a  I  I  b e
P c m H l l c u t l y  s e a l e d  t o  p r e v e n t  e n l - r y .  [ r e r r n a n e n L  s e a l s  w t l l  b e
d e s i g t r c d  L o  w l t t r s  t a n d  a n y  a r r L i c t p a  t e r l  w a  t e r  p i e s s u r e  t h a  r  n a y
d e v e  I  o p .

Al l  t rnc l r i r reEY t  equ ip t r renL ,  a r t r l  s t ruc tu res  s l ra l l  be  reu roved  f  rom
Ltrc perur l t  area l t r  r to t .  rnore t l ran s ix  nront ,hs f rorn t l re  dat ,e of
t-hc costplet, lorr of lninlng oper{i  t tons.

l )a t t t s ,  po r rds ,  a r td  d ive rs ions  w i l t  be . reg raded  [ . c l  t , he  approx lna te
o r i g i r r a l  c o n [ o u r  o f  t l r e  l a r r c l ;  e x c e p I  i f  t t r a t  d i v e r s i o n " l s  a
l ra  r row p i t  adJaccn t ,  Lo ,  o r  { r  pa  r t  o r  I  road  o r  pack  t ra i l
t l r a I  i s  t o  b e  l e f  r  & s  a  p c n r € n e n t  r o a d  o r  t r a i l .

B a c k t  i l l i n g  a r r d  g r u d i n g

l j l s c u r b e d  a r c a $  w i  l I  b c  b a c k t i  L l c t J  s l r d  g r a d e d  i r r  n o f  p o r c  t - h a n
six  l t rnr tLhs f  ro t r t  the du tc  uf  courp l i !E ion of  t , l re  reulova t  o f  sur face
s  I ruc [u res  r  s l l ow depc l r  a r rd  wea  the r  penn l  t t fu rg  r  o r  s i x  n ron t , l r s
f  rour  the date t l re  wr . r rk  c&n begin,
l t a c k t i l l e d  r r n t e r l a l  s h a l t  b e  p l e c e d  t o  r n i n i m i a e  a d v e r s e  e f f e c r s
o n  g r o u n d  l l a t e r ,  r n i n i m i z e  o f f - s i t , c  e f f e c E s ,  a l r d  t . o  s u p p o r t  t h e
l l trs t l l r lning use.

l l i ghwa l l s  w l l I  l l e  ren roved  o r
is pernunen t ly s tab lc arrd/o r
1 i  f  e  o f  the  n rach tne  opera  to r

l i a c k f l l l c d  a r e e $  s h a l l  b e
curnpa t, l l r  le wt th the na tu ra
support l .ng the po$ r  r r r i .n i r rg
s pproprls te ,  s uctr corr t .our
con  Lour .

rcduccd except ,  wl rcre t l re  l r ighwu I  I
sa ld  re rnova l  u l i l l  endar rger  t l r c
e t,tefirpt,lng Ehe re$tova l.

res Lored to a con tour  l lu  I  is
I  su r rouud ings  and  l s  capab le  o l

Ia r te l  us€r  Where  p racc tcab le  and
s t ra l l  t he  approx i r ru te  o r lg lna l

( l u L  a r r d  f  i  L  t  L c r r a r  c s  w i  I  I  l r r ,  u s c r l  w h i : r e  r e g u i r e d  i t r  o r d c t  L { r
c o r r s c r v e  s o i l  r r . . " r l c l u r e ,  e n : r u r e  s t ; r l r i l i f y ,  a n d  c o n t . r o l  e r o s i o t t
( ) u  f  l n a l  g r a d c d  s l o p e s . ' f e r r a c e s  w i l l  m e e t  t l r e  r c q u i r e t t t u t t L s
o l  t l M r )  8 1 7 . [ O l  ( 4 )  ( i )  t t r r u o g h  ( i v ) .

I t e d i s t r i b u t i o n  o f  s o i l  w I I l  i n c L u r J e  c o v e r i r t g  o l l  d e b r l s ,  c u a l
c , r  o b t r e r  i l t a t e r t a I s  c o n s t i  t . u t i r r g  &  f  i  r c  h a z a r d ,  i r r  a  p l a c e  a t t r l
n u n u e r  d e s i g n e d  t o  p r e v e n t  c o n t a r n i n a  t i . o n  o f  g r o u n c l  u r  s u l l  a t : e
w a  t € r .  S o i l  u i  l t  b e  c o u l p a c t e d  o r  o t h e r w l s  s  t a b l  l t z c d  i r r  l r r e p -
a  r a  t , i o n  f  o r  r e s  e e d  l n g .



R e v e g i  E o E i o n .

, I l r e  s o i . l  t h a t  h a s  b e e n  r e d i s [ r i b u t e d  a n d  c o l l l p a c t e d  w l 1 l  b e

c o v e r e d  w t [ h  E h e  s u r f  a c e  n u  t e r i a  L  f  r o r u  t h e  s t o c k p l l e s  r  o r

o ther  so l l  t ha t ,  has  been  tes t ,ed  and  found  to  be  su t tab le ,and

a b t e  t o  s u p p o r t  v e g i t o t i v e  c o v e r .  S o i l  w t l . l  b e  p r e p a r e d  f o f r ,

seeding by harrowlng or  f  lna L gradlng.

r \  desct ' ipL ior t  t - r l '  L l re  ve l r ,eL i rL icrn 1, r ' io : '  Lo $ur face d is turbance ia  a$
; . l .uwn i r f t  l , l rc  l 's l  l r . rw i i11 l  i l rv t : r rLur ' .y  l , ; r l rur r  l r : l  t . t r r r  l , ru i  I  t joruervaf  ion l ,urv isu.
t ' tor:L ul 'Ll te disLurtrccl .rrc.r rs alutqg t, l rr . :  buurulary l ins bebween l ' iL I  rrrxl  Pit  2
of Ltre l.rOL, survey ;rrxl would be a hrlerding of lhe t wo raihdr'phen I dl^Bt incb
Iine. '[ 't ie seod mixLure rr$ ghrculn in [ihapt,er I I I ]siblt rh I lir ' 'our pe rtit
applieaL ion (also here enclouerl) was clrosen because lt wa* rocmirSrd to ur
by Lhe ULalr itate fiperison[al SLation us being readt]y adaptable to the locrt
c J i{raL ic antl soiJ cutd i[ ionE , lrirv ing good poben[ la] for rapld developnanl of
cover, irnl conLribut,ing [o possible posl nlning lard uoo rueh a! trffi lng or
wildlife rnor 'l'he planbs fron Lhese s€eds &re rpt poloourw or nof,,tsur.

'rve ltave also enclosed & crpy ul'apSrerulix tJ bable I of UtBh Utuision of
|tli ldlife resourc€s t!' ish arul wilolife iwsource Infoructlont of r€com.fndrd
sced mixLurep lhaL wi}} benef it wildlife. r,lany of tho planb opeciaa are lhe
s iune on boLh seeci nixf ure lis ts , kru[ i f in l.he opion of the tnH Divis lon it
woulu be oeLLer to rnodi l 'y [he plr,r ,  Lo ut ie Li. , :  , ,et, ' i  fr , i . . : t  -r , '  i l  fable I in
pl irce of blre one in lxibit  rht h,u would be gl{rd Lo do so.

C l l A t Y l ' l i l r  I  l l  b , x i b i  u ' l r ,

I i l : l i l) I\ l  I X'l ' t l l l  l i
t

E r a s s

' t

'  1 ' . i
, . t 1 . i . .

$ f i  [ )e  f l  i  a  ( -  t ' ( i

? l t  p e r  & c r r :
b l l  p e r  a c r c
b #  p a r  a c r  c
z l t  p e r  a c  l e
T't l  pe r 6c r c:
L / h l l  l ) t : r " i r c r c
l / | t t  p e r  a ( : r . e
l / 4 1 1  1 l c [  a c r c

. T

( l r c s  l - r d  w l r c a  L  g  r a s s
l , u t r a  p u b e s c c r r  t  w l r e a  L
I t u s s  i a n  w i  l d  r y e
Y e d l o w  s w e e t  c l o v e r
l - a d a c  a  l f a  l f a
. S n r a l I  b u r n e L
Sagc [ r  rus t r
I t a b b i t  b r u s l r
l , ' u u r  w i n g  s a  I  L  b i  u s l r

turrourrLs are given in pI.!.



Jr:S(l . i r  r ' ' f  lOit ( t t

' l 'wo  
i l - . v r i l i L t . r f  i c$  o f  L i r . :  U i t L . r i i t l  l ' ; i  u . , y  l o i . t , t  (  i ' . J )

i [ i  L l r u  i l c - f  C ; r t t yo t t  < r i i r : . r  l - ( : r i r r ; ' . r i : ( i  u i r u  f c r l l c lw ing

i r  p e r c u r l L u e e  ( ) t  a i r  d i ' y  W e  i ; l i r L :

l )  l ' j r L  1 ,  S h i . ; ,  S s c .  ? 4 , ' r ' r u S ,  I t 7 U .  I ' l - r i s

L i r e  D I G  s c i i l .

i l  t ' i t .  2 ,  N [ r 1 , ,  S s c .  2 5 .  i ' i b l j ,  l t 7 l i .  i h i u

the  D2 l i  so i  l .

Si  t  r :

eco log , ica l  s  l tes
vegeta t . ion  a6

s iE ,e  r ( |  la f  es  to

r i i t ,e  re la te$  to

P i r  2

l n d i a n  r i c c g r a s g
S; .1 i i ia  w i  i t i r ye
$ t l u i r r e I t . a i I
Sc<r i ' ,c
i ' leedi  eandthreard
r i u t I o n g r i f s s

; ' . r i ' i  l t  l i .

r i r r C  l t w i r r : t e t

r'it'-t l; [- ..r I'(l

. . j t ' - r j '

r J L  i ^ t :  I :

r J  ̂ ' y  t .  . r r i L i  i . r

i . i t - i c ku r , : * : cJ

. ,  r . r  i . r  l i t i r l  r " ' , r [ rb i  t  l i f  uu l t

, , , r i L r . . !  t L f

, , r t r r l , . ' r i . : l r  I  l l l

. ' . , t y c i t t  l r i n r :
r r t r  i  l ) c r
, i : i i y  l " i o u r r L t r i r r  i u n l p c r

, iu r l  Le  ar f  moun ia in rna l rogany
,, ! i,, it ;iii e lif Uu lf 

I

. :  i .  ur.: f  ber f  y

' t ' o r . r i  
i r r l t . t u i t l  P roc lqc t i on  (es r i r na t  ec i

i n  p o u n d $ / a c r e )

- 8
l ' i co l t> ; i ca l  ra t ing

5
?5

900

Cood

5

1 , .)
2',t
1( )

(.
J

5
5

r500

Good

t

5
IO
t0

2
2
1

,)

,)

L

I

t

t
)



T a b l e  1 . Recooandcd seed d*tutra chet wi"Il beoeflt rtldltfe through enhanceEent cf :oderacely disturbed,
shrublandt habitatt of the oontane ecologlcal associacicn. .{lso included ere accepcalle alrer-
n4Elvet lf seed fol . Plant specles 1,9 not avallable. Alternarlves qarked ',ilth 4n asferisk \i)
are f,or usc lD sPcctal trceBuerts such as erosiod coatrol or roadbank scabilizatlon. !f dis-
turbance !'as severe e.nd tot{l reclaoatl,oa, is needed, increase aaount. of seed by a faccor oi _
to 3 the3. InforE t lon asseebled frou Pluooer,  A.P.r  D.R. Chrlsrensen and S.3. yonsen. l9bs.
Rescorlng blg gan ranga.io Uteh. Utah Dlvlsion of Flsh and Gase (nor Urah Divlslon of 'Jilr.liife
Resourees) Publlcatl,on No. 68-3. 183 pp. Al,so froE personal concacts wirh A. Pdrry pluoarer.

North exposures
and shady areas

Broadcast Dri l led

,Sunny exposures.
(south ,  we st  ,  east)
Broadca st Dri l led

JvIlxture-E 
haded s i tes .

or ta m,o u:ira in brus h tv pe ,

S pec ies S pecies Seedlng per acre

Grasses :
5 airway cre s ted wheatgra s s
Srnoot! 'r  brcne (southern

st ra  ins  j
In :ernned La:e  tvheetgra  s  s
?ubes ce nt ' ,y:leatgra s s
3lue stem tr ' .1eargra s s
OrcharCgra s s
Russ ian  r v i l : r ye
- e l l  

n e l / 1  r l q q
. s - J

l . ^ , f ! . .  q  .
- v r v g .

Al fa l fa  ( )Jo: r .ad ,  Rarnb ler ,

-Pounds per acre -

! iz

1 . i 2

Grasses:
i  Smooth brome (southern?

,
?

.4.t

n

0
'!

rJ

1
L

2
2
2
I
1
I

I

2
U

0

1

L /  L

1 / ?- /  -
i / 1
L l  I

,\
r t

strain)
Fairway cies: eC rvn eetgra s s
Intermedlate ' rvheaigras s
Crchardgra s s ('.-itar grotfi)
Tal l  oatgrass
Mountain brcnre

i c rbs :
Al fa l fa  (c reep lng s : r3 lns

c r  LaCak)
Pac t f i . c  as ie r
Onef lovrer  : :e l j ,a  : : :  e , :a
Sncrqg go iCe: ieye

l

l

1

I

.:

Travc is ,  l aCak-egua l  pans)  2
l  -  i c k  c e a  -  : l k v e t C i  lv  r . a v a \ v v 9  i , . r

' r : a  
f  S l Y g g : V e t - C h  l

Y e l  lo rv  s tveetc love J
.L.lrovrleaf calsarnroot i
?aci f ic asr, .er t

I
I

U
n

rl

L r  /

i  i ): , '  ( -

?
1
l
1

t

1 r' ')
L /  a

1 /')

1 . / ,1
. /  L

L /  !

1 / j

' 1

Tota i  s



Tab Ie Ccn:i.nueC

Spec :es BroaC cast Drr l , l ,eC Brcad ca s t  Dr i l led

S : . r ubs :
R,usber rabb;, :brusr
Doug las  ra : : : l i T ' . l s :
B ig  sageb r  - : : '
Founv rng  sa - :bush

To ta1s

Sh. .ubs for  p t ts  ,  m,a jo r  d is :urb-

ance  a reas  ,  c i ea r  rna rks ,
and  d r i l l e c  a :eas :

Ante lope t : : :e rbrush
Golden currs: i t
B i rch ieaf  r .cuntarn  mahoganY

Jrr l leaf nc:  n""a : l  : 'nahcgany
Cl i f f  ros  e
Green  ePhe : ra
F 4 1 ' n a ; i n a . ;  S : - : b U S hI  \ J g  Y V - r . Y

" f cods  
r cse

S askatcc : l  serv iceDerry

Tc ta  i  s

8 t /2 ' ) f r  1 . , / ?
e  v  - /  - 10 \ /4

0

-  P n r  r t ' \ n  c
r  v 9 l a g v

1  , i )  I  / A
- /  t  - f

1  / 1  I  / l
- i ' -  L /  a

per  ac re -

.  l Ar . ' / .
1  / a
1 , , /

t /  b

-  l ^
|  / ' J

L /  b

1
l

i I

1 t

1  / . . 1

| , / L a

'.. ln
: !  L

l l

i
I

U

i t

l / :

'l
a

U

L /  L

\ /7

! /2

t /a

t/2

T/?
t /2
1 / 1

r /  t

r/2

1/1
t  / aL /  a

t/4
]./ 4
1 / 4

t/?
1/1
r/2

3 t/2

N ortn ex Po s ure s
anc  shacy  a reas

Sunny exPosures
(s out-h , we-st ,  ea st)



t , i . . t ,  , . ' , ,  f ( r ,  
" r . , . - . ,  * r  .

;  - 1  l , ' .  I  r :  -  1 -  t - t i  t  g i i c : , . r - q ,  l : ( r .  r ;  I  : , . , , L  ; l r j t l l . t ,  t r , l l l l l
L l r ; r L  i  I l ( . :  i  U ( 1 ( ; l i  [ . l i r :  I  i r J ' r , t . t l i i r t ,  i r ) r r  J $ . i l . t : i t  l ' i i r .  l , t i ; r t ,  W A S  t l r J L
. i r i  l '  r - r J '  f . f l c  r l i . ,  ! ;  t ' i t : ; r l .  i t , r r ) , ,

iravc been nade t,o blris map
on t , l ie or ig; inal  map Lurned

; .  l ' / , ( . I ' t l i  l , i i l : l I r

' l i ; , ' / t : : r i '  
" ' i ,  I i r : r i g '  { . t : , j . i i L ' i r , j . . l

' ' i , , * ,  
t ' r t f i u  I ' l '

i l i r  I ' r : : * .  , . i  f ' a  i  t i  f  i , f  I  J  i  i t , t  c ; r l .  C l ,
. . r ' L  , ;  " ' . . . .  t ' t ; L 1 r 1  - f e U l
; - t : d . i r t i t : : i , i .  I  Lu t ' i t p  t ;  I ' r ; r iU  i i . t  . r . ;

i j } l i i i  r i ' r . 1 .

I le.i g,ti L ,..: q:i l , 1., Ltrf cri;r

r iu  i  pq l i t .  w i rL r . r '  lLor .age
; ' i ' r : c : t  ( J i l t ' : ( l

; - ,  l  I  j  ' ,  "  :  l ' i .

1 , t

' I

t : ; J (  ; ) t  f ' . i . r ;  i  i L j ( ;

1 , . ,
,  { 1 , ,  I  t l
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ruir l r  of '  ro;rc ls ; rnt l  parkrnl l .  [ , laLe Ir ] -g-b

( u )  e  r o $ : ,  s c t : L  i u r r t  :  l l r r u l  l . c , ; r r l  l , l  i r L r ,  |  |  l - t - t r  ( l u o d l l . j c r r f  l r . r n )
Supp\r nrarl l ' Irrle I f l-$-b- | l jccl ion tt*g
Itoad cuf ond l:i It turbankmenl I I I_ t 3_h
L l u l v e r L  l l l _ I ? _ b
Dra i r rage d t tch  I l l -g -b- l  bec t ion  C-C

I t a u l  r o a d s  w t t l .  b e  a  w i d r h  o f  3 0  f e e t  r o a d  s u r f a c e ,  n o t  i n c l u d l . n g
t h e  w t d t h  o f  d r a l n a g e  a n d / o r  d l v e r s l o n  d l t c h e s  a t  t h e  s i A e  o f  t h e  r o a a .

S u p P l y _ a n d  e q u i F m e n t ,  r o a d s  w t t l  b e  2 0  E o  2 5  f e e t  w l d e ,  n o t  l n c l u d l n g
t h e  w t d t h  o f  d r a l n e g e  a n d / o r  d l v e r s l o n  d l t c h e s  a t  t h e  s l d e .
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U1.40 817 .22 'l 'opsoi-l removal

l ' I ease  re fe r  t ,o  ?81+ .13  (U) ( f  )  . r l '  Lh is  package .

Area of  scale area urodi f icat , ic . ,n  1.2 acres.

Area of upper pacl modif icat, ion, please refer bo ?83.14 of this package.

I tesu lLs  o f  ana lys is  o f  so i l ;  j  l , ; , . : 1 ;  r ' e , l ' e r  to  [X ib i t  l l  l .

UMO 917 .23

Please ret 'er  to 7Bl+.13 (u) (1, , )  ano (b) (5 )  of  th is package.

UMC817 .21+

Upon final recla.na[ionn topsoi]- will be applied Lo a depbh

817.25 Soil nuf rient,s wilI be added t,o the Lopsoil as neecied as
the above analysis.

o f  3  t o l 1 i r r .

indicated tryUslc
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UMC 794.23 O p e n a t i o n  P l a n : M a p s  a n d  P l a n s

T h e  a p p l i c a n t  h a s  n o t  c o m p l e t e l y  a d d n e s s e d  t h i s  r e g u i n e m e n t .  C n o s s -

s e c t i o n s  o f  d i s t u r b e d  a n d  u n d i s t u n b e d  d i t c h e s  h a v e  n o t  b e e n  s u b m i t t e d .

Cnoss-sec t ions  o f  the  Bean  Canyon  s t ream channe l  were  no t  ce r t i f i ed

pr ion  to  the  March  1984  DOC/TD document .  The  Apr i  |  30 th  response  omi t -

t e d  n o  o n l y  t h e  c e r t i f i c a t i o n  b u t  a l s o  t h e  o n i g i n a l  c n o s s - s e c t i o n s .

See Appendix 3-2

0o*k" /
{oo*

8L of o
4cr/a/r/a;r' , /

Cr-  o /  T77 tn 'y cu



U M C  7 8 4 . 1 4  R e c l a l " n  a t i q l  P l q n :  H y d r o l o g i c  B a l a l c e

T h e  a p p l i c a n t  h a s  n o t  c o m p l e t e l y  a d d r e s s e d  t h i s  r e q u i r e m e n t .  T h e
a p p l i c a n t  h a s  n o t  p r o v i d e d  m a p s ,  p l a n s  a n d  c n o s s - s e c t i o n s  t o  d e p i c t
p o s t m i n i n g  d n a i n a g e  p a t t e n n s .  C l a r i f i c a t i o n  o f  a  s t a t e m e n t  i n  t h e  M R P
n e g a r d i n g  ' r h o n i z o n t a l  d n a i n a g e  p a t t e n n s ,  i l  a  p o s t m i n i n g  d r a i n a g e  m € r p r
c r o s s - s e c t i o n s  d e p i c t i n g  p o s t m i n i n g  t o p o g n a p h y  a n d  d n a i n a g e ,  s p e c i f i c
m e a s u r e s  f o n  s t a b i l i z i n g  i  e c l a i m e d  d n a i n a g e  c h a n n e l s  a n d  d e t a i l s  o n
measures  pnoposed  fon  nec lamat ion  o f  the  ma in  s tneam channe l  whene  i t
i s  c u r r e n t l y  c u l v e r t e d  w e n e  n o t  s u b m i t t e d  a s  n e q u i n e d .  T h e  p r e v i o u s
MRP had  pnoposed  a  log  check  dam con f  i guna t  i on  fo r  rec f  a  im ing  the
B e a n  C a n y o n  s t n e a m  c h a n n e l .  T h i s  p r o p o s a l  w a s  n e r n o v e d  b y  t h e  A p r i l
3O '  t  984  response  and  the  on  I  y  i n fenence  to  nec  I  a  im  ing  the  s tneam chan-
n e f  i s  t h e  d e p i c t i o n  o f  e i g h t - i n c h  r i p r a p  s h o w n  o n  P l a t e  3 - 2 .

S e e  A p p e n d i x 3-2 and P la te 3-2A

3 - G  (  R o a d  R e c l a m a t  i o n  P  l a n  )

Sca le  House  Appnoved  Mod i f i ca t ion  Le t ten -

A p p r o v a l s  e n d  o f  M R P
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RECLAMAT I  ON PLAN DRA I  NAGE CHANNELS



RECLAMAT I  ON PLAN DRA I  NAGE CHANNELS

The f  o l  l ow ing  i  n fonmat  ion  i s  a  d  i rec t  excerp t  f  nom Apn i  |  25 ,  1984

M R P  S u b m i t t a l  a n d  A p p r o v e d  S c a l e  H o u s e  M o d i f i c a t i o n ,  O c t o b e n  1 2 ,  1 9 8 3 :

U p o n  f  i n a l  n e c l a m a t i o n ,  6 l l  d i s t u n b e d  a n e a s  w i l l  b e

r e c o n t o u n e d  t o  n e a n  n a t u n a  I  c o n f  i g u n a t i o n ,  d r a  i n a g e

c h a n n e l s  w i  |  |  b e  n e - e s t a b l  i s h e d .

I IPHASE # 4 DRA INAGE C| . IANNEL STAB I  L  I  ZAT ION

+Np REC9NSTRUCT I  ON

I n  c o n j u n c t i o n  w i t h  t h e  r e c o n t o u n i n g ,  a l l  d n a i n a g e

a n e a s  w i l l  r e - e s t a b l i s h  t o  a p p r o x i m a t e  o n i g i n a l

c o n f i g u n a t i o n .  I n  o n d e r  t o  m i n i m i z e  t h e  l o s s

o f  s o i l ,  a l l  d r a i n a g e s  w i l l  b e  l i n e d  w i t h  h y g n o n -

omy b  lanke ts  f  o r  appnox  imate ly  1  0  fee t  above

a n d  b e l o w  t h e  a r e a s  o f  d i s t u r b a n c e .  I n  a d d i t i o n ,

w h e n e  c o n d i t i o n s  w a r r a n t ,  r o c k  n i p  n a p  m a y

a  I  so  be  u  t  i  I  i zed  to  add  ye t  ano then  panameten

o f  s t a b i l i t y . f r  ( e x c e n p t  C h a p t e n  3 ,  p g .  3 - l l g )

P l a t e  3 - 2 A  i  l l u s t n a t e s  t h e  p o s t m i n i n g  a l i g n m e n t  o f  t h e  s t n e a m  c h a n n e l s

a n d  t h o s e  a r e a s  w h e r e  a d d i t i o n a l  r i p - r a p  i s  a n t i c i p a t e d .

The  above  p rocedures  coup  led  w  i th  the  use  o f  so i  I  t ac  in  app  I  i ca t  i on

h a s  p r o v e n  a n  e x c e l l e n t  m e t h o d  o f  s t a b i  t i z a t  i o n  o f  d i s t u n b e d  a n e a s

u n t i l  v e g e t a t i o n  i s  r e - e s t a b l i s h e d .  R a t e  o f  a p p l i c a t i o n  i s  d i s c u s s e d

in  de ta  i  I  Chap ten  g ,  pagesg*16 ,  Apr i  |  26 ,  I  gg4  MRp Submi  t ra  |  .

Tha t  pon t  i on  o f  Bear  Creek  wh  i ch  i s  p resen t  l y  cu  l ven ted  i s  to  be

nec la imed as  s ta ted  in  the  Appnoved  Sca le  House  Mod i f i ca t ion  Oc tober

12 ,  1983 .  For  conven  ience  a  copy  o f  tha t  appnoved  p  lan  i s  a t  tached

h e r e i n  w i t h  t h e  a d d i t i o n  o f  t h e  E n g i n e e n i n g  C e r t i f i c a t i o n  a s  r e q u e s t e d

o n  M a y  l l n  l g 8 4 .



PHASE # 4
-AND RECONSTRUCT I  ON

f  n  c o n j u n t i o n  w i t h  t h e  r e c o n t o u n i n g ,  a l l  d r a i n a g e  a r e a s  w i l l  r e - e s t a -

b l  i s h  t o  a p p n o x i m a t e  o n i g i n a l  c o n f  i g u r a t i o n .  I n  o r d e n  t o  m i n i m i z e
t h e  l o s s  o f  s o i  I n  a l l  d r a i n a g e s  w i l l  b e  f  i n e d  w i t h  h y g n o n o m y  b l a n k e t s
f o r  a p p n o x i m a t e l y  l 0  f e e t  a b o v e  a n d  b e l o w  t h e  a r e a s  o f  d i s t u r b a n c e .

I n  a d d i t i o n ,  w h e r e  c o n d i t i o n s  w a r r a n t ,  r o c k  r i p  r a p  m a y  a l s o  b e
u t  i  I  i z e d  t o  a d d  y e t  a n o t h e r  p a r a m e t e r  o f  s t a b  i  I  i t y  .

3- t  r9

JUt'l 3 5 ig$a



illiF : Augus t r ,l th lc tter i,tOV Hlj-|,-T -1

},IODI FT CATI ON DII''I CI]ii] CI ES

ulic 817.44, Fi l , 'dro1,qlq,. i l l lance : strr:erm chrrnnel Diversions

The methodology rshich thc Co-Op l, i inin63

upon final abandonment and recl.amation

in the vacinity of the Sca1e house are

Co.  contemplates i rnp lcment ing

of tha.t port ion of Bear Creek

ers fol l .or+s:

To use a large traclt  rnounted excavator in conjunction vri th ir

sntal l  backiroe and crawler tractor to remove the 50 t culvert

and to regrade the opposing b;rnko ()n:rpproxinratery a J to 1

s lope to fac i l i te te revegetat ion anr l  to  enhance the establ ish-

ment of a r iparian zone. ( l iote f ig. '1 for the present stream

conf igurat ion and pro jected af ter  rec lamat ion) .

To construct srn; i l I  holding ponds along the channel ut i l - izing

native materials. The actuaL methodology is to incorporate

? logs approxinatel-y 10 to 14rr in cl iameter, trench into the

bank bacli approxirnate ly 1 O t on both si de s of the creek channe 1 ,
securt,3 the 1ogs together in a sta.cl;ed manner r 'r i th 36r, anchor

bo1ts, buried for approximately 1O feet rsi th approximately J6"
of f i l l  neterial decreasing to oi l  a,s the otream ch;urnel is

approached .  in  18 t t  w ide  by  5 r ,deep  no tch  cu t  a long  the  to r r

of the upper log in the center of the creek channel, to

sseat€ a central ized epi l l --rvay. Once the Logs are secur.ed

into the channel, rock rip-rap should be laid on the up strearn

side to a height equaL to the height of the 1oB ::etainer and

continued uD stream for a distence of 36t '  decreasing in l ieight

so a,s to be level wi th the original rip-rapped chennel . Then

by ut i l iz ing a backhoe,  a p i t  approx imate ly  J '  in  d iameter

should be dug at the fal1 l ine of the spi l lwey and l incd with

large rock ?t +. The log-pond configuration should be repeated

at approximately 50 t intenrals along the course of the creel',

channel to create a stepped configuration a]-ong the area of

disturbance,

The intent of the holding ponds created by the log-rock d,i'rn

is to fil l with sediment arrd minimiae the down streari: migration

1 .

? .

!  . - !  . '  - , 1  - ,

J U i t  n d  v  r v u  i



of  th is  potent ia l ly  detr imenta l  source of  s i l t  and conver t  i t

in to a potent ia l ly  benef ic ia l ,  enr iched,  grovth media.  to  fac i l i ta te

the enlargement and establ ishment of r irrarian veget;rt ion. Over

a eour8e of t ime the r 'rater holding capabil l ty of the ponded area

will de crease as the ponds fi l l r+i th sedinent , hor.lever , the srual1

ponds at the base of tlie npillway should rernain relatively free

from sediment and due to the smal1 surface area6 and depth, they

t*i1l hold rvater over an extencled period during dry seasons. ,t

d iagram is  at tached for  your  rev iew.  (gee f ig .  a) .

The methodology is one rorhich has been succesofully ir:nplemented

by myssf f '  on various areas to fc.ci l i tate both vrater holding and

enhe,ncement of riparian zones and has been proven successful,

UltC 81?Jl _paragraph Z

A 95-R

copy of

and a 404 permit have

the approvals vill be

been appliecl for. See appendix rr i  rr ,  and a

forvrarded to your office on our recieviil.

JUI{ r 5 i3u4



U.Mc . 81?, 4? Iiydrolori g_ Batalce

Co-Op ie comrni t ted to use 12+ mate r ial in l ieu of D-5O unless The

Division of Oil ,  Gi,$r 8. I" l ining recomrnends l)-n ir l . tcrnr,. t i ' ' le.

Ul,tC ,312.1oj . l igverlC 0oa1. L i\cicl 8, Tgfig I 'oiming- lf l t .erialsl

The sample was tahen from that portion of Trai] Canyon which Co-Op

anticipates final rec lamati on in the nea.r future. The speci fi c si te

rrtas at the toe of the slope r. lhere coal \r i is historical ly stockpi ledt

approximately 8O0t above the Loed-out faci l i ty.

The addit ional data is etteched under appendix B

JUN s 5 l5u4
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I

STATE OF UTAH
NATURAL RESOURCES
Oil, Gos & Mining

.IISIEI:brb

cc: Carl Ktrgetcr, Co-cp Ufnt4g Cryarry
R. Dmlele, XXlf
E. l@er, D0Rl .
J. Iblfirtctt, m'l
J. lfrxtteheed, Dmil

Scoit  M. Motheson, Governor
Iemple A. Reynolds.  Executrve Director
Dr G. A. (Jim) Shirozi. Division Director

t
!
t

4241 Stote Otfice Building ' Solt Loke City; UT 84114 . gO1-S33-S771

October 12, 1983

l,tr. I{endell Oren
Co-op Minfrg Oorysrry
P. O. BCI( 1245
Hrntfrgtur, IJEah 84528

RE: Scaletrqrse lbdlflcatlm
ELnal Agprunl
Bear Ct€ek CarSron MtrF
,(ltlALslO?S
Folder libs. 3r_3 -rtd 7

Dear lfr. o,*n: 

hery'*l*' fr&

The Dfvfsfun tras retdsred all naterlal eubnttt€d by Co-cp I'lfnir€ Cryaqr
for tlre prcposed scalehilrse perntt mdlftcatl"sn md hs\re, to the best of or
abtllcyr- fcimd that tt mrs- all reqrrlrmrts eet fo'rth rlrder Tlt1e 40-10 trcA
1953 (higufatbn of Coal t{lnfrg and Reclmatton Serartone), and tlfC 700 et
Beg. (Suifsce Effects of trergrctnd 0oa1 Hfnfqg n**ttles).

4pprsornal of rhe proposed ecaletrurse Ufgcatlon for the Bear Creek Cryon
!ff-rn iirnft le hereby glanted ard uttLt-zatlan of ttrla facillEy Eay larfrdly
c@rrc,e.

lf you harrc erry $Esttms, please feel free to call.

S{trerely,

ll. Sl.lflll, JR.

n

ffiRDINAITR OF }TIND
IjT{D DEUETODHNTT

An riqijrfl o;i1;orlvrirl,i Cnil-,ttltfilr. pleose tecvcl€ popet



U l t t c  7 8 4 . 2 O  S u b s i d e n c e  C o n t r o l  P  l a n

T h e  a p p l i c a n t  h a s  n o t  c o m p l e t e l y  a d d n e s s e d  t h i s  s e c t i o n .  A  s u r v e y  o f

nenewab I  e  nesource  I  ands  has  no t  been  p resen ted .  The  app  I  i  can t  '  s

assessment  o f  the  e f fec ts  o f  po ten t ia l  subs idence  on  renewab le  i ' esounce

f a n d s  h a s  n o  b e e n  i n c l u d e d .  N O T E :  t h e  i s s u e  o f  n e n e w a b l e  r e s o u n c e

f a n d s  w a s  n a i s e d  u n d e r  t h e  h e a d i n g  U M C  7 8 4 . 2 A  i n  t h e  F e b n u a r y  2 4 ,

1 9 8 3  a n d  A u g u s t  3 1  ,  1 9 8 3  D O C / T D  d o c u m e n t s .  T h  i s  i s s u e  w a s  i n a d v e r ' t -

e n t l y  o m i t t e d  f r o m  t h e  M a r c h  1 9 8 4  D O C / T D  d o c u m e n t  b y  t h e  D i v i s i o n .

See Appendix 3-5-8

Survey  Renewab le  Resource  Lands  and  Po ten  t  i a  I  o f  Subs  idence  I  mpac ts

JUN U 5 1984



APPEND I  X 3-5-8

SURVEY RENEWABLE RESOURCELANDS

AND POTENT I  AL  OF 5UB5 I  DENCE I  MPACTS
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S U R V E Y  O F  R E N E W A B L E  R E S O U R C E  L A N D S

CO-OP BEAR CANYON PERM I  T  AREA AND

POTENT I  AL  I  MPACT5 CF SUBS I  DENCE

On June  1  3 ,  1984r  dR aenea  I  sunvey  was  conduc ted  o f  the  en t  i re  Bear

C a n y o n  M i n e  P e r ' m i t  A r e a  a s  w e l l  a s  a l l  s u r n o u n d i n g  a p e a s  w h i c h

c o u l d  f e a s i b l y  b e  i m p a c t e d  b y  s u b s i d e n c e .  T h e  n e s u l t s  o f  t h a t  s u n v e y

a n e  a s  f  o l  l o w s :

( 1 ) Hydno log ic  Ba fance :  There  a re  no  seeps  and /o r  sp r ings

above  the  anea  o f  the  coa  I  beds .  No  sun f  ace  wa ten  was

observed  o ther  than  Bear  Cneek  wh  i ch  I  i es  beyond  the

p o t e n t i a l  a r e a  o f  s u b s i d e n c e .

( 2 1  T i m b e n :  T h e r e  i s  n o  m a n k e t a b l e  t i m b e r  w i t h i n  t h e  a r e a

and  the  ten ra  i  n  i s  so  s teep  as  to  pnec  I  ude  the  es tab  I  i sh -

m e n t  a n d / a r  h a n v e s t  o f  s u c h .

( 3 )  V e g e t a t i o n  ( R e f  .  g  r a z i n g ) : T h e  b u  l k  o f  t h e  a r e a  i s  h  i g h

p n i o n i t y  w i  l d l i f e  h a b i t a t .  P o t e n t i a l  i m p a c t s  w e n e  e v a l u a t e d

in coopera t  ion w i  th  UDWR Pensonne |  .  The nesu I  ts  of  that

e v a l u a t i o n  a n e  d i s c u s s e d  u n d e n  l m p a c t s .

T he terna i  n

n o t  u t i l i z e d

prac t  i  ces .

( 4 )  F i s h  a n d  W i l d l i f e :  T h e  a b s e n c e

pnesence of  f  i  sh .  The ent  i  ne anea

b y  a  w i d e  v a r i e t y  o f  w i  l d l i f e .

(5  )  Pa  leo -Ancheo :  There  ane  no  known

as documented by gnound Paleo-Arch

i s

AS

i n h o s p i t a b l e  t o  d o m e s t i c  g n a z i n g  a n d  i s

s u c h  u n d e n  p n e s e n t  o n  f u t u r e  l a n d  u s e

of

of

water  p rec l  udes  the

i n f l u e n c e  i s  u t i l i z e d

s i t e s  w i t h i n  t h e  a n e a

s u r v e y ,  A p p e n d i x  5 - 1 .

JUN x 5 tg84



( 6 )  M a n - M a d e  S t r - u c t u r e :  T h e r e  a r e  n o  m a n - m a d e  s t r u c t u n e s

w i t h i n  t h e  a n e a  o f  i n f l u e n c e  o t h e r  t h a n  a  s m a l l  u n a u t h o n -

i z e d  j e e p  t r a i l  o n  t h e  n o n t h e n n  r i m  o f  t h e  p e r m i t  a r e a .

( 7 1  f i l i n e n a l s ,  O i l  b  G a s :  T h e r e  a r e  n o  o i l  a n d / o r  g a s  w e l l s

w i t h i n  t h e  a r e a  a n d  n o  k n o w n  m i n e n a l  n e s e r v e s .

N o  n e g a t  i v e  i m p a c t s

t h a n  p o t e n t  i a f  i m p a c t s

t o

t o

P o t e n t i a l  l m p a c t s

nenewab le  resounces  a re  an t  i c ipa ted  o then

w i  l d l i f e .

M r .  L a r r y  D a l t o n ,  R e s o u r c e  A n a l y s t  U t a h  D i v i s i o n  o f  W i l d l i f e  R e s o u ! c e s

and  the  S ta te t  s  fo remos t  au  tho r i  t y  on  po ten  t  i  a  I  impac ts  o f  subs  idence

o n  w i  l d l  i f e ,  i n s p e c t e d  t h e  s i t e  o n  J u n e  1 8 ,  t  9 8 4 .  T h e  r e s u l t s  o f  t h a t

i  nves t  i  ga t  i on  i  n  pa r t  ane  as  fo l  I  ows :

C o n s i d e n i n g  t h e  a b s e n c e  o f  s p r i n g r  w a t e n  s o u r c e s ,  t h e  n e g a t  i v e

po ten  t  i a  I  impac ts  o f  subs  idence  w i  th  in  the  Bean  Can  yon  Perm i  t

A n e a  c o u l d  e a s i l y  b e  o f f s e t  b y  p o t e n t i a l  p o s i t i v e  a s p e c t s .

O n  t h e  n e g a t i v e  s i d e :  L o s s  o f  n i p a r i a n  a r e a  a n d / o r  w a t e n

sources  i s  o f  gnea tes t  concern ,  fo l  l owed  by  loss  o f  vege ta t  i on

f  rom methane  gas  leak  ing  to  the  su r f  ace  f  rom an  undergnound

w o n k s .  C o n s i d e r i  n g  t h e  l a c k  o f  n i p a r i a n  a r e a  o n  w a t e n  s o u n c e s

a b o v e  t h e  c o a l  s e a m ,  t h i s  c o n c e n n  i s  n o t  w a r n a n t e d .  S e c o n d l y ,

Co-Op has never  encountered methane gas underground so thene

i s  l i t t l e  c o n c e r n  n e l a t i v e  t o  p o t e n t i a l  v e g a t a t i o n  l o s s ,  a n d  l a s t ,

t h e  l o s s  o f  n e s t s  d u e  t o  e s c a r p m e n t  f a i l u n e .

O n  t h e  p o s i t i v e  s i d e :  T h e  t e n s i o n  f  n a c t u n e s  n e s u l t i n g  f r o m

s u b s i d e n c e  a l o n g  t h e  s t e e p  s i d e  h i l l s  a n e  f n e q u e n t l y  u t i l i z e d

by  b ig  game as  movement  co r r ido rs , .  The  f rac tu res  and  r -ubb le

p n o v i d e  e s c a p e  c o v e r  f o n  a  v a r i e t y  o f  w i l d l  i f e  s p e c i e s  a s  w e l l

Jl.ji{ 
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a s  a d d i t i o n a l  h a b i t a t  f o n  b u n n o w i n g  a n d  d e n n i n g  a n i m a l s .  W h i l e

t h e n e  i s  c o n c e n n  o v e n  t h e  p o t e n t i a l  l o s s  o f  n e s t s  a s  a  r e s u l t

o f  e s c a r p m e n t  f a i l u n e ,  t h e r e  i s  a l s o  a  p o t e n t i a l  f o n  a d d i t i o n a l
n e s t i n g  s i t e s  t o  b e  c n e a t e d  t h n o u g h  t h i s  g r a v i t a t i o n a l  s h e a n i n g

of esca npmen t su rf  aces .

?

JUI'I 'd 5 i$84



U M C  7 8 5 . 1 9  U n d e n e n o u n d  C o a l  t y l i n i n q  A c t i v i t i e s  o n  A n e a s  o r  A d j a c e n t

t o  A r e a s  I n c f  u d i n g  A l l u v i a l  V a l l e y  F l o o n s  i n  t h e  A n i d  o n

Sem i -Ar  id  Areas  o f  U tah

T h e  a p p l i c a n t  h a s  n o t  c o m p f  e t e l y  a d d r e s s e d  t h i s  r e q u i n e m e n t .  A  m a p  o f

unconso l  i  da ted  s t ream la  id  depos  i  t s  on  sun f  ace  and  gnoundwate r  i  n  to

and  thnough  s t ream la  id  depos  i  t s  has  no t  been  subm i  t ted  .

See  Chap te r

L e t t e n  r e g u e s t i n g  a  v a r i a n c e

Subm i  t ted

3  Sec t i on  3 .6 .8

unde r  uMc /sMC 785 . t 9 ( c )  ( 3 )  ( i i )

June 25,  1984



Many Boucek
D i v i s i o n  o f  O i l ,
t+241 State Of f  ice
S a l t  L a k e  C i t y ,

G a s  a n d  M i n i n g
B u i l d i n g

U t a h  8 4 1  1 4

D e a r  M a r y :

The  p re -m in  i  ng  I  and  use  o f  the  sma |  |

i n  the  Co-Op Permi  t  Anea  i s  undeve loped

f i c a n t  t o  f a r m i n g .

C o - C p  M i n i n g  C o m p a n y
P . O .  B o x  1 2 4 5
Hunt ing ton ,  U tah  84528

June 25,  1 984

R e f :  A l l u v i a l V a l l e y  F l o o r s

area adjacent  to  Bear-  Cneek

r a n g e  l a n d  a n d  i s  n o t  s i g n i -

T h i s  a n e a  i s  t h e  o n l y  a r e a  w h e n e  a n  a l l u v i a l  v a l l e y  f l o o n  c o u l d

p o s s i b l y  e x i s t  a n d  a s  s t a t e d  b y  t h e  S C S ,  n o  f a r m  l a n d s  l i e  w i t h i n

the  perm i  t  anea  and  based  on  ava  i  l ab  i  I  i  t y  o f  wa ten ,  s teepness  o f

the  tenna  i  n ,  t ype  o f  so i  |  ,  and  amoun t  o f  nock ,  f i o  f  anm land  cou  Jd

f e a s i b l y  b e  d e v e l o p e d .

Based  on  the  above  wh  i ch  i  s  documented  i  n  the  Co-Op Bear  Canyon

M ine [4RP Rev ised,  Co-Op requests a wa iver  of  UMC/Str tC ?85.  1 9 para-

g raphs  d  and  e  and  a  |  |  o f  Sec t  i on  gZZ.

M e l v i n  A  C o o n r o d
P e r m i t t i n g  &  C o m p f  i a n c e
Co-Op M in  ing  Company

cere I  y ,

MC/n  j c

JUN dr b 1384



UMC 781 .22  Lqnd  Use  I  n fg rma t  i on

T h e  a p p l  i c a n t  h a s  n o t  c o m p l e t e l y  a d d r e s s e d  t h i s  n e g u i r e m e n t .  L a n d
p n o d u c t i v i t y  d a t a  o b t a i n e d  f  n o m  t h e  S o i l  C o n s e n v a t i o n  S e n v i c e  ( S C S )

wene not p nesen ted .

T h i s  i n f o r m a t i o n  w a s  p n o v i d e d  a n d  n e f e n e n c e d  i n  C h a p t e r  4 ,

P a g e  4 - 1 0  t o  C h a p t e n  g  A p p e n d i x  g - 8 .

UN 25



4.4 .2 .3 LaIXI  Capab i l i cy ,  + r td  Pro4ucEiv icv

.Be f ore Any Mi ni ng,

l ' r c scnL  l - ; r nc l  c i t [ ) i r b i  I  i  r y  and  p roduc f  i v i r y

w i  I  I  bc  o r r l  y  s l  i gh r . l " y  reduced  con rpa red  to

the  a f t c r  m i r - r i n l i  capab i l iEy .  M i r r i ng  ac t i v i I i e s

h ; r vc  p roccc ,dcd  on  t  he  cu r renE  l  ease  a reas

c . r f  Lhe  Co -Op  M jn ing  Co rnpany  h i sEo r i ca l l y  w iEh

o r r l  y  n r i no r  e f  I  c c f  s  on  p roc l t r cE i ve  capab i t i t i . es

i  n  t e rms  r , r  I  so i  l  s  ,  Eopography ,  vegeEaE iou  o r

hyd  ro l  ogy  .  ' l ' he  so i  l s  i nd i  genous  to  the  a rca

; r f l c c ted  hy  t l r c  ( ) pc raE ions  a re  desc r i bed  i r t

Chup te r  t t .

9 .

Vege ta t i on  i s  d i scussed  i n  ( l hap t c r

S t t r l ' a ce i  wa te r  i n  t hc  pe rm iE  a rea  i s  I i r n i t cd

to  su r f  acc  run -o f  f  t ha t  f  l ows  mc ;s t  he ; t v i  I  y

du r i  n t  t hc  $p r ing  and  ea r l y  summer  n to t r l - hs

and  t hen  no rma l l y  d r y  up .  The  qua l  i  t y  and

qu : rn t i t y  o f  t h i s  wa te r  and  o f  t he  g round

wa tc r  w i l l  bc  i den t i f i ed  i n  Chap tc ' r  7 .

4.4 .2 .4 Land. . .  f  ro4ucF, lv i  cy.  Bgf  ore MiniPg

in  Tgrms_of  Avereg,g  Y ie l  d  g f

f 'god. f iFgr'  Foraqe of t 'Joocl
a

Produc E s

Land produc E iv i  Cy i  n  c  erms of  p lant  p  roduc I  s

4-10



bef  orc  any mi  n i  ng t^ / i  l "  l -  nof .  d i  f  f  e r  g , rea f  I  y

f  r o rn  f u tu re  p roducE i v i  t y .  Ea r l y  seE t l e r s

< lc 'p t t t r r lcc l  u l ) ( ) r l  r i l r rge l  and f  c l r  g ra  z ing,  shecp

ca t  E  l e  and  ho rses  .  T i  mbe r i ng  was  ac t  i ve  ,

b r - r L  on  i l  much  sma l  l . e r  sca le  t ha r t  g raz ing .

F la r l y  se f  t l e r s  necded  f encepos t s ,  cc l r r a l

po l - t ' s ,  house  l ogs  and  ra i l r oad  E ies .

' I ' he  pe rm i t  a r ( ' a  a [ [ ec : t ed  by  Su r face  opc ra t i ons

and  f ac i l i r i e s  o f  Lhe  unde rg rounc l  Bea r  Canyo t r

m ine  i s  capab le  o f  suppo r t i ng  I  im i t ed  g raz ing

and  rec rea t i ona l  uses ,  '  Fa rm ing  i n  t he  a rea

i s  p roh ib i t ec l  by  Ehc  s teep  and  rocky  t e r ra i n .

Cu r ren t  and  f t r t u re  l an r l  r r se  w i l l  su i t  t he

phys i ca l  f ea t r r r es  o f  t he  m ine  p l - an  a rea !

wh i ch  i  s  mos t  I  y  s f cep  and  Fosky .  Such  l anc l

i s  u re l l  su i  t ed  f o r  manag ,cmt ' n t  as  a  mu l c i -

use  a rea  and  coa l  m in i ng  t i t s  app rop r i a te l y

i  n to  the  ove ra  I  I  I  anc l  use  scheme .

l , a n d  ; r r o d t r c t i v i t y  d ; r t a  w c r c  e i b t a i r t c t l  f r t ; m

t h e  U . S .  S o i l  C o n s c r v € l t i o n  S e r v i c c .

4*11
JUN g 5 ig+4



Soil
Conservation
Service

350 North 4th Eaat
Pr lce,  ut ,ah 84501

- ,A-\ United Stetes-.U) 
ffif'n:l'"

September 26, f983

Hel Coonrod
Co-op Mlne
P.  O.  Box  358
EImor Utah 8452f

Dear HeI ,

Tratl  Canyon Reference Area:
Plnyon-Juntper Graes Stte
The productLon ie 650 lbs herbage product,ton f or thl e |aatr The

range elte condlton La good.

TratL Canyon Rtparlan Reference Area:
the product lon le  2r550-31000 lba/ecre.  The condt t lon to fa t r .

Bear Canyon Comparattve Area:
Plnyon-Junlper Gresa Stte
The productlon le 600 lbslscr€r

'-y' ./ '/'
" ' . / - r - / - L  E ' , '  .  /  C  - t  L - .
Geoarge' S. Gook
Range Gonservatlonl st

The range elte condlt lon la fair '

o



UMC 783 .25-  9noss :Sec l  i ons ,  Map.s  ,and  P  lans

T h e  a p p l i c a n t  h a s  n o t  c o m p l e t e l y  a d d r e s s e d  t h i s  r e q u i n e m e n t .  T h e

fo  I  l ow i  ng  nema i  ns  i  ncomp le te  :

( a  )  T h e  e l e v a t i o n  a n d  l o c a t i o n s  o f  t e s t  b o r i n g s  a n d  c o r e  s a m p -

I  i  ngs  wene  no t  supp  I  i  ed  .

(  p )  C o l u m n a r  o u t c n o p  s e c t i o n s  d e n o t e d  o n  F i g u r e  2  i n  A p p e n d i x

6 - A  h a v e  n o t  b e e n  l o c a t e d  a n d  i d e n t i f i e d  o n  a  m a p .

( d )  A  c o a l  c n o p l i n e  m a p  w a s  s u b m i t t e d  b u t  s t n i k e  a n d  d i p  o f  t h e

coa  I  to  be  m ined  was  no t  addr  essed .

( f  )  The  ex ten t  o f  subsur f  ace  wa te r  on  P  la te  3 -4  was  no t  charac -

te r i zed  in  a  cnoss -sec t ion .

T h e  n e m a i n i n g  i t e m s ,  ( " ) ,  ( g ) ,  ( h ) ,  (  i )  a n d  (  l )  w e n e  c o m p l e t e l y

addnessed .

See  P la te  3 -4A end  o f  Chap te r  3 .

2 6 1984



Ut \4C 784 .17  Pro tec t  i on  o f  Pub  I  i c  Parks  and  H i s to r  i c  P  I  aces

T h e  a p p l i c a n t  h a s  b e e n  g i v e n  a n  e x t e n s i o n  t o  J u n e  3 0 ,  1 9 8 4  t o  c o m p l e t e

the  nequ  i  nements  o f  th  i s  sec t  i on  .

See  Append ix  5 -1
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AbstJlact

A 10ft sample survey was perfonoed on the Bear Pernit area for

C0-0P Mining by John A. Senulis of SEIIC0-PHEIIX rrnder regulation of

the Offiee of Surfaee Minlng, Utah DiviEion of 0i1, Gas and Min"t"i",

and the Utah State llistortc Presenration Officer.

No cttltural resourees uere located and. the probabillty of undeteeted

rena:ins ls sllght. Areheological clearance is recotroended' particularly

since there ui1l be no or mlninal zurface inpact fron thls project.

Proj ect Area

The ?5a aere Bear Pe:mlt Area is located ilr the ltr*/}ft of section

?1, the E+ and the El/Wi of Section 23, the St of Section 1lr, and the

lIt/NEt of Seeti.on 26, all Township 16 South, Range ? East, Enery County

Utah. There rri3-t be rro r or nininal surfaee inpact rrlthin the neu

pernit area. Potential lnpacts uould be fron subsi.denee caused by

abandoned ntne shs.fts. The project is shown on the U.S.F.S. Manti:LFSal.

Ugg and U.S.G.S. 7.5t  Quadt Hiawathp' .  UT (19?8).

Sp..e eiflc Environnent

The speciflc proJ ect area ie extrenely nrgged, nountainous terrain

rrlth a topographlcal fo::m of diEsected uplande. Elevattons range fron

5800 to 8990 feet. Most of the terrain is steep wlth conmon grades of

1 5-2Oo. The one source of permanent uater near the proj ect area is

Huntington Creekr c&. 3/lr nile southrrest of 'the proJect area. Bear

Creek, nhlch florrs uuch of the year, is roughly the eastern boundary of

tbe pertlt area. Solls are generally col1uviun forest soils on the

elopes wtth clay loans on the ridges and in the rnalleys. The rral'ley

EoLls hsve a heavy gravel content of quartzlte, Hgnite and scoria.

Sandstone and she].e are the predonlnant bdrock outcrops.

PredonLnant vegetatlon tn the dralnage arsas ie Ponderosa Plne'

Douglae Flr, Aspen, Llnber Pine, Erd JrrnJ-per rrlth nlIlou, rabbitbnrsh'

eagebnreh, uulrl,y, equlrraLtall, xnilkTetclrr' lupl-ne, woods rose, Ecarlet

JUN I 5 ltii4



gilia, arou-leafed balsanroot, foothille arni-ca and other associated

g?asses, forbs and slr:rrbs. 0n the steep, rocky; mgged hillsides ' the

pine and juniper trees and other vegetation becone sparse.

Archeoiosieal Potential

A files search at the Utah State Historic Presenratioa office

ln*icated that no archeological flr:rveys have been perfo::ued in the

proJect area. Sites ln Huntington Canyon €tre generally flake scatters'

isolatesn and rock shelters, lrith historic si.tes consisting prlnarily

of elridence of n:ining, i.e. nine shafts, harduare, etc. Generally the

prehistorlc and, earlier historic eites Etre located along the valley

floor. The probablllty of loeating significant areheologleal resourcee

iJr the steep uorrntainous a^reas was consldered remote.

Survev Stratenr and MethodoloEv

The su:rvey strategy nas based upon the belief that the noet likely

area for sltes would. b€ uithln Bear Creek Canyon. Therefore' the

entj.re canyon uas Burreyed r,:ith partieular emphasi.s on the sides for

potential rock shelters, and on the canyo9 floor for isolates. A

second portion of nrgged, uplands was sureeyed rlith wandering randon

transects to inzure adequate corerage of the divers'd zones.

Survev Conditio, Trs
0n June 18, 198/+, John and Jeanne Senulls perforned a walkover

survey of tbe aforenentLoned. a.reas. The sky vas overeast for part of -

the survey with light mountai-n showers; houever, the sky then cleared

and the naJority of the slurrey ua.s conducted r:nder sunny skles. The

sotls ranged. from danp to dr:y, and the tenperature was approxinately

?0o F. utth caln rrinds except drrring the raln shoners.

FindLnFs and .4q,coqtrFndattonF
Orrtside of two nod.ern canpfires; no prehistoric or h:istorie eultural

resources uere Loeated. ln the steep, inhodFltabLe te:raLn. lilo rock

alcovee of eufftclsrt elze or configuratlon $ere d'iseovered and the

JUN ?,5 i3l4



mti.re

Because

nature,

valley flLoor showed erridence of occasional

of the lack of find.ings, and the proj ect I s

areheol-ogical elearanee is reconuended.

flash floodi,:rg.

non- surface di sturbing
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U M C .  7 8 4 : 1 3  _ R e c l a m a ! i g n  P l a n :  G e n e n a l  R e g u i r e m e n t s

T h o u g h  t h e  a p p l i c a n t  c o m p l e t e l y  a d d n e s s e d  t h i s  r e q u i r e m e n t  r e g a n d i n g

de f  i c ienc  ies  ou t  I  i ned  in  the  Manch  I  984  DOC/TD documen t ,  the

a p p l i c a n t r s  s u b m i s s i o n  o f  a d d i t i o n a l  i n f o n m a t i o n  A p r i l  3 0 ,  1 9 8 4

c h a n g e d  w h a t  h a d  b e e n  s u b m i t t e d  a n d  w a s  c o m p l e t e  p r i o n  t o  M a n c h

1984 ,  thus  nenden i  ng  the  MRP incomp le te  w  i  th  ne fenence  to  par t  (  b  )  (4  )

o f  t h i s  n e g u l a t i o n ,  t h e  u s e  o f  a  s o i l  s u b s t i t u t e .

C o - O p  R e p l y :

See  Append ix  6 -5

JUN 2 5 1984



S C O P E :

C o - O p  M i n i n g  C o m p a n y ,  i n  a n  a t t e m p t  t o  i m p l e m e n t  f u t u n e  n e c l a m a t i o n

o n  a  p r e v i o u s l y  d i s t u r b e d  m i n i n g  s i t e  i n  B e a r  C a n Y o h r  B e a r  C a n y o n

M i n e ,  d e t e r m i n e d  t h a t  t h e y  h a d  a  d e f  i c i e n c y  o f  a p p n o x i m a t e l y  1 8 0 0  c u .

y d s .  o f  t o p  s o i  l .  I n  o n d e n  t o  o f f s e t  t h i s  d e f  i c i e n c y ,  t w o  c o u n s e s  o f

a c t  i o n  w e n e  i n v e s t  i g a t e d :

1  .  T o  u t i l i z e  e x i s t i n g  m a t e r i a l  w h i c h  w a s  d o w n  c a s t  a l o n g  t h e

ol  d  ponta I  access road .

T o  p u r c h a s e  a  s u  i  t a b  l e  t o p  s o i  I  o f  f  s i t e  a n d  h a u  I  i  t

t h e  p r o x i m i t y  o f  t h e  m i n e .

l n  o n d e r  t o  d e t e r m i n e  f e a s i b i l i t y  a n d  s u i t a b i l i t y  o f  b o t h  t h e  m a t e r i a l s

and  the  methods ,  the  fo l  l ow i  ng  so i  I  i  nven  tony  and  su rvey  were

c o n d u c t e d :

Met hodo I og {

O n  M a r . c h  2 4 ,  1 9 8 4 ,  M .  A .  C o o n r o d ,  C o m p l i a n c e  a n d  P e r m i t t i n g  C o -

o r d i n a t o r  f o r  t h e  m i n e ,  s a m p l e . r C  s o i l  a l o n g  t h e  o l d  p o n t a l  r o a d ,

top  so i  I  punchased  o f  f  s i  te  and  the  ex i  s t  i ng  top  so i  I  p  i  l e .  The

s a m p l e  p n o c e d u r e  f o n  e a c h  s i t e  i s  a s  f o l  l o w s :

E x i s t i n g  T o p s o i  I  S t o c k p i  l e  ( S a m p l e  l D : P l  )

A  random ly  se  lec ted  spo t  was  de te rm ined  by  wa  I  k  i ng  l0  paces  up

t h e  p i l e  f r o m  a  n a n d o m  p o i n t  s e l e c t e d  b y  t h r o w i n g  a  m a r k e r  o n t o  t h e

p i  l e .  A  1 4 "  t  i  l e  s p a d e  w a s  u t  i  I  i z e d  t o  e x c a v a t e  a  h o l e  2 4 t t  i n  d e p t h

a n d  a p p n o x i m a t e l y  1 8 r '  i n  d i a m e t e r .  A  s l i v e n  o f  s o i  I  a p p n o x i m a t e l y

I  "  x  4 r r  was  s l  i ced  f  rom the  top  to  bo t tom o f  the  excava t  i on .  The

m a t e r i a l  w a s  p l a c e d  i n  a  c l e a n  p l a s t i c  b a g  a n d  s e a l e d  ( a p p r o x i m a t e l y

3  l b s .  )  R o c k  l a r g e r ^  t h a n  a p p n o x i m a t e l f  1 r '  d i a m e t e r  w e r e  a v o i d e d

i n  c o n t a i n e r i z i n g  t h e  s a m p l e .

2 .

to
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L o a d o u t - A l t e l n a t i ) , , e  5 o i  l .  5 - u b s t i J u t e  ( S q m p ! . e  I D - P 2 )

C o - O p  h a s  p u r c h a s e d  a p p r o x i m a t e l y  8 0  a c r e s  a l o n g  t h e  P r i c e  r i v e n ,

C a r b o n  C o u f l t y r  U t a h .  A  p o r - t  i o n  o f  t h e  s i t e  h a d  t h e  t o p  s o i  I  s t n i p p e d

a n d  s t o c k p i l e d .  T h e  s a m e  s a m p l e  m e t h o d o l o g y  a s  i m p l e r n e n t e d  o n  t h e

e x i s t i n g  t o p s o i l  p i l e  a t  t h e  m i n e  w a s  u t i l i z e d  a t  t h i s  a l t e n n a t i v e

s o i  I  s u b s t  i t u t e .

R o a d  F i l l  ( S a m p l e  l D  F . F - 3 ,  ,  s t  1 , 3  &  6 )

T h i s  m a t e n i a l  w a s  s a m p l e d  a t  2 0 0 '  i n t e r v a l s  f n o m  t h e  d o w n  s l o p e

o f  the  f  i  |  |  i n  the  a rea  o f  the  por ta  I  road  in tensec t  i on  to  the  non-coa  I

s t o r a g e  s i t e  a l o n g  B e a n  C n e e k .  E a c h  s a m p l e  w a s  t a k e n  3 r  f n o m

t h e  t o e  o f  t h e  d o w n c a s t  m a t e n i a l .  A  1 4 t t  t i l e  s p a d e  w a s  u s e d  t o  e x -

c a v a t e  a p p r o x i m a t e l y  I  I  i n t o  t h e  f  i l l  m a t e n i a l  a n d  a  g r a b  s a m p l e

( a p p . l  l b .  o f  m a t e n i a l )  w a s  t a k e n  a t  e a c h  s i t e .  A l l  s a m p l e s  w e n e

c o n s o l i d a t e d  i n t o  3 - 5  g a l l o n  p l a s t i c  b u c k e t s  l a b l e d  1 , 3 ,  a n d  6 .

A t  t h e  c o n c l u s i o n  o f  t h e  s u n v e y r  a l  I  s a m p l e s  w e r e  c o n s o t  i d a t e d  a n d

m i x e d .  F r o m  t h i s  c o n s o l i d a t e d  m a t e r i a l ,  a  s a m p l e  o f  a p p n o x i m a t e f  y

I  l b s .  w a s  p l a c e d  i n t o  a  c l e a n  p l a s t i c  b a g .  A l l  s a m p l e s  w e n e  h a n d

c a r r i e d  t o  S t a n d a r d  L a b o r a t o n i e s  n o r t h  o f  H u n t i n g t o n ,  U t a h  o n  M a r c h

2 4 r  1 9 9 4 .

R e s u l t s  a n d  C o n c l u s i o n s :

A t  tached  ane  cop  ies  o f  the  labora tony  nesu  I  t s .  I  t  appeans  tha t  a  |  |

m a t e n i a l s  o n  s i t e  a s  w e l l  a s  t h e  o f f  s i t e  s u b s t i t u t e  a n e  c o m p a t a b l e

a n d  c a p a b l e  o f  e s t a b l i s h i n g  a n d  m a i n t a i n i n g  a  d i v e r s i v e  v e g e t a t i v e

commun i  ty  cons is ten t  w i  th  the ex i  s t  ing neference area .

P r i o r  t o  i m p f  e m e n t i n g  r e c l a m a t i o n ,  a l l  s o i l  w i l l  b e  t e s t e d  a g a i n  t o

d e t e n m i n e  t h e  n e e d  f o n  b o t h ,  t y p e  a n d  g u a n t i t y  o f  d e s i r e d  f e r t i l i z e r s

to  i  nsure  rap  id  es tab  I  i  shmen t  o f  vege ta t  i on t

JUIi 14i"4



UMC 784  .22  D  i  ve rs  i  ons

( l )  T h e  a p p l i c a n t  h a s  n o t  c o m p l e t e l y  a d d r e s s e d  t h i s  n e q u i r e m e n t .  T h e  m a p
'  

d e l i n e a t i n g  d r a i n a g e  a r e a s  c u t s  o f f  c e r t a i n  a r e a s ,  n e n d e n i n g  i t  i m p o s s -

ib le to  ca lcu late the watenshed area on subaneas AR- l  ,  AU-2,  AU-3,  AU-4,

AU-s and AU-6. ( 2 1  T h e  a p p l i c a n t  h a s  n o t  s u f f  i c i e n t l y  i d e n t i f  i e d  o r

exp la ined  the  fo rmu las  used  where  resu l t s  were  taken  f  nom computen  shee ts

o n  t h e  c o e f f  i c i e n t s  u s e d  i n  c a l c u l a t i o n s .  ( 3 )  N o  d i t c h  c n o s s - s e c t i o n s

h a v e  b e e n  p r e s e n t e d  a n d  v e l o c i t i e s  h a v e  n o t  b e e n  s h o w n .  ( 4 )  A  t a b l e

i d e n t i f y i n g  n i p r a p  s i z e  b a s e d  o n  v e l o c i t y  h a s  n o t  b e e n  p r e s e n t e d .  F o n -

mat  f  on  and  f  nequency  o f  nepor t  i ng  negand ing  the  g roundwate r  mon i ton ing

p  I  an  have  no t  been  addnessed .

( t  )  See  nev i  sed  P la te  T -s

(21  A t  tached  as  i  nser t  A

( 3 )  S e e  n e v i s e d  P l a t e  ? - 1

( 4 )  A t t a c h e d  a s  I n s e r t  A
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c- lR

c-2R

c-3R

c- lu

c-2u

c-3u

c-4u

c-5u

c-6u

c-7u

c-8u

c-9u

e-lD

c-2D

c-3D

60" cMP

Flow (cfs )
1 0 .  2

L 2 .  L

1 6 . 4

8 . 8

1 . 5

7.  9++

6.  1++

6.  1++

. 9

1 0 . 3

g . g

1 . 5

1 . 5

4 . 9

L . 2

23L  .2

vel .  ( fps)
9 . 5

9 . 5

9 . 5

1 2 .  3

9 . 4

5 . 7

5 . 1

5 . 0

4 . 4

9 . 7

1 3 .  0

9 . 0

1 0 . 9

9 . 6

5 . 2

1 3 . 8

Rip Rap-
12"

r2u

L2"

24t t  +

9 t t

6 t '

6 f r

N/R

N/R

L2"

24" +

gr '

L 6 " +

L 2 "

6r t

24"

Diameter
18"

1 8 "

18"

30"

1 5 '

L2"

10"

10"

10"

12 ' , , t * *  (19"  )

l g t t

1 5 "

L 5 "

L8"

L2"

60"

Required
Headwater**

27"

35'

27"

18 t t

g t '

36 t t  *

36 t t  *

36 t t  *

L 2 "

27"

24"

9r l

9*

1 5 "

g r t

102"

to next

headwater
down the

-Summary of Culvert Sizes-

Slope (* )
8 . 0

8 . 0

8 . 0

1 5 .  0

r_5.  o

5 . 0

5 . 1

4 . 8

3 . 7

8 . 3

1 5 .  O

7 . 3

2 0 . 0

L 2 . O

4 . 2

3 . 4

*When capacity of culvert is exceeded flow continues down diteh
culvert.

**From invert elevation.

***Existing Lzt' cMp to be replaced with 1g'r cMp at g. 3t slope.

+ Energy dissipating device could be used instead of rip rap.

++ A two foot high check dam of rip-rap is used to develop the
necessary for maximum flow through the culvert, excess flow continues
d i tch .
N/R Not required



AII  d i tches are
typ ica l .  )

-Summary

tr iangular "V di tch, ,

o f  D i tch  S izes-

w i t h  1 : 1  s i d e  s l o p e s . (See P la te  7 .L  fo r

D - 1 R

D-2R

D - 3 R

D - l U

D-2U

D - 3 U

D-4U

D-5U

D-5U

D- 7U

D-8U

D-9U

D- 10u

D-11U

D- lD

D- 2D

D- 3D

D-4D

D-5D

D-6D

PIow (cf  s )

t o .2

1 2 .  L

r . 0 . 4

1 . 5

1 . 5

6 . 1

1 1 .  g

. 9

. 9

1 0 .  3

2 . 3

1 . 9

1 . 5

7 . 6

. g

1 . .  5

1 . 0

4 . 9

7 . 2

L . 2

vel  .  ( fps)

6 . 8

5 . 8

6 . 8

3 . 5

3 . 9

5 . 5

6 . 6

3 . 5

3 . 5

6 . 6

4 . 4

5 . 0

5 . 7

7 . 9

4 . O

5 . 5

3 . 2

5 . 3

6 . 2

4 . 4

Rip Rap
S i z e * *

6 t t

6 ,

5r l

N/R

N/R

4 "

6t '

N/R

N/R

5 r t

N,/R

4 "

6 r t

9 "

N/R

4 n

4r t

4r t

6 t '

N/R

Slope ( t )

6 . 0

6 . 0

6 . 0

4 . 0

5 . 0

5 . 0

5 . 0

7 . O

7 . 0

5 . 0

6 . 2 5

8 . 3

l_8.  0

1 4 .  0

9 . 0

1 0 .  0

1 5 .  0

6 . 2 5

6 . 4

6  . 2 5

z ' . -A"

2  r  -0 r l

2 ' - 0 ,

1 r - 3 *

1 r  _ 3 r l

L t - 9 "

2 r  _0r l

1 r _ 0 ' '

1 r _ 0 ' .

2 t - 0 '

1 f  _ 3 f r

1 t  _ 3 f r

1 r  _ 0 r l

1 f - 6 r

1 r  _ 0 f l

l _  t  - 3 t

1 t _ 0 , .

1 t - 6 "

1 ' - g ' ,

1 r  - 3 r l

1 t  _ 6 t l

L ' - 6 '

1 f  - 6 r l

0 r  _ 9 r

0 '  9 '

L t - 3 t

1 r  _ 6 t t

0  |  - 5 r l

0  |  _6r l

l ,  t  -6t

0 r - 9 t

0  |  _gr t

0 ' - 6 ' ,

1 t - o *

0 t - 6 *

o r - 9 t

0  |  -6r l

1 r  - 0 r l

0 t - 9 "

0  t  _9 r l

Depth Depth
Of Ditch Of Water

*6rf freeboard added
* *  s e e  P l a t e  7 . 1  f o r
N,/R not required

to required flow depth.
Iocat ion of  r ip rap.
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Listed below are the various parameters, along with and the procedures

used to obtain them, which rirere supplied to the computer programs used in

calculating the runoff hydrographs and routings and the ditch and culvert

s i z ings .

The equations used in the Hydro plus III

l isted this section , 
'r . z. s .2 Diversion stnrctures .

SCS hydrograph program are

The para:neters that rrere

used are as follows:

Basin Area the areas where calculated, using a planimeter, from those

outl ined on plate 7-S.

Basin Curve Nr:mber this SCS runoff curve number was estimated using "A

Guide to Hydrologic Analysis Using SCS Methods", Section 5. This

section is included in the reference section. The soil of the mine

plan area is best described by soil group rrCrr. For the undisturbed

areas the land use description is "woods or forest land" and the

hydrologic condition "fair". Using these description a curve number

of "73t was obtained. For disturbed areas the culrre number *82r was

used.

24-Hour Precipitation the precipitation amounts for the various storm

frequencies came from E. ArIo Richardson's "Estimated Return Period

for Short-Duration Precipitation in Utah", the Hiawatha area.

Average Basin Slope the slopes of the various areas outlined on Plate

7-5 were derived by dividing the total change in elevation by the

hydralic length.
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Hydral ic Length th is length,  a lso f rom plate ' I -5,  is  the length f rom the

area outlet or mouth to the divide or point of highest elevation.

Basin Lag this value was computed by the computer program with the

computer using a minimum of L5 minutes.

The hydrograph reservoir routing program used the appropriate runoff

hydrograph routed through the appropriate sedimentation pond, rArt or rrB' . Pond

capacity Per elevation and spill way capacity were determined from the cross

sections and criteria shown on prates 7-2 and 7-9.

From the parameters listed above, the computer program was able to

generate nrnoff hydrographs. From these hydrographs the peak or maximum flow

was used, in the sizing of the ditches. For sizing the ditches and culverts

the parameters used are as follows:

Ditch Depth various ditch depths were tried, in 3" increments, until a

depth was found that would handle the the maximum flow.

Culvert Diameter the diameters rrere obtained by field measurement,

unless noted other:wise. If the flow was larger than could be handled

by the culvert a check dam 2t high of rip-rap is used to develop

headwater for maximum flow through the culvert, excess flow continues

down the ditch

Manning Coefficient the coefficients c€rme from Van Te Chow's

rrOpen-Channel Hydralicsr" For corrugated metal pipes and flumes,

n=.023; for natural channels-straight, fuIl stager ro pools with

weeds and s tones ,  n= .035.

Slope for ditches the total change in elevation was divided by the total

length' both values were obtained, from Plate 7-I. For culverts the

slope was obtained from field measurements.
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To determine the headwater necessary for maximum flow through the various

culverts the orifice computer program was run for the different size culverts

being used in the mine plan area. The equations used in the program are listed

on the individual printouts. The parameters supplied the programs are as

follows r

D diameter of culvert size being considered.

C the ooefficient of contraction for orifices was obtained from King and

Brater!s "Handbook of Hydral ics".



U \ l C ,  7 8 3 . 2 7  P n i m e  F a n T t a n d

T h e  a p p  l i c a n t  h a s  n o t  c o m p l e t e l y  a d d r e s s e d

f  rom the  SCS was  no t  subm i  t ted  as  par t  o f

t h  i s  n e q u  i r e m e n t .

t h e  M R P .

A  I e t t e r

i s  a t t a c h e d  a sT h i s  l e t t e r  w a s  i n a d v e r t e n t l y  o m m i t t e d  a n d

A p p e n d i x  8 - C .
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PR I  ME FARM LAND



.';'fu:.'..w)United States
Deparlrnent of
Agriculture

Soil
Conservatron
Service

P.  0 .  Box  11350
Sal t  Lake Ci ty ,  UT 84L47

November 25, 1983

l'lel Coonrod
P. 0. Box 1245
Hunti ngton, UT 84528

Dear  S i  r :

Kei th Beardal 1 ,  Di str i  ct Conservati  oni st,  Pri  ce, Utah, has determi ned that no
prime farml and occurs i n the Bear Canyon area ; the areas were outl i ned f n
red CIn the map furnished with your reguest.

The areas in sections 14, 23, 24 and 26 are too steep to be considered for
prime farml and. Sectl ons 22 and 25 are above exi stl ng i rri gati on systems ,
rnore than l0 percent of the surface I ayer consi sts of rock fragnrents coarser
than 3 inches and/or too steep to be considered for prime farmland.

hle are retaining the boundary map pertaining to the area for future reference,
I f  you have need of  fur ther  in format ion,  p lease cal l  on us.

Si  ncerely,

-"-' i7-;;-- ir{ Li',J-,

FERRIS P. ALLGOOD
State Soi l  Scient is t

cc: Kei th Beardal I  ,  DC, Pri ce , UT

Th| Soil Conroryrtron Sorvaco
rt tn EgGncy of lhe
Ilcgrytmcnt ol AgrsuHure g 5 196;i



R e v e g i  t a  t . i o n .

, I h e  s o t l  t [ r t  h a s  b e e n  r c d i s  [ r i [ u t e d  a n d  c o l t l p a c t e d  u l  l l  b e

c o v e r e d  w l t h  l h e  s u r f a c c  t t u t e r i a l  f r o r r r  E l r e  s g o c k p l l e s r  o f

o t h e r  s o l l  E h a t  h a s  b e e n  E e s f e d  a n d  f o u n d  t o  b e  s u l t a b l e ' a n d

a b l e  t o  s u p p o r t  v e g i t a t i v e  c o v e r .  s o i l  w t l t  b e  p r e p a r e d  f o r t '

seed ing  by  har rowlng  or  f  lna  I  g rad lng '

r \  descr . ipL : i r . rn  u f  L l re  vc l :eLaL i .on  p t 'Lo : '  L t l  sur face  d isburbar lce  ig  as

: , l . , H r r  r r n  l , l r e  l ' u l l u v i i r r 1 , ,  i l r v t t r L u t ' y  l . ; r k t : t r  l r : l  t . t t r :  i , u i I  O t ^ r r u ; e f v a L i 0 n  l ' ! ! f { i c s .

f . rouL ul 'L l rc t l isLurtrcu i r ru.r  u i  u lurrg Llru buurr lary l ine br:Lncen l ' iL I  r r r r l  F iU 2

of Lfre 5C:, survey ard would be a blerding of Lhe tro raLhdr'lhan I dlstinct

Iine. 
'[ ' lre seod mix[ure Ls shftrn in uhapter f I ] ].xibtt rh t i i t l 'our psrsit

irpplicaLiorr (also here enclosed) Has ctrosen because lL ues rrscmcrdsd to rlr

by- Lhe ULirl itaLe fiperinen[al Sfation us boing readtly adaptcbl.e to lhe loeel

cJ irrrlL ic 6rul eoil c,riniuions, lriru ing, go{xJ potenLtal for rapld developoenL of

cover, i"rd conLribuLing uo possiblc l lost rnining land uaa Euch 8! 8r881nt or

wilrtlife ,rs€o 'l'he plan[s fron Lhesc s€€cl6 are trcL poioonouo or ruulloua.

ire tr;rve also enclosed a cupy .rf appentuc U Lable I of Uteh Uivis ion of
!J ildlit'e resources I !'ish arul w i Lolif e iresource lnfor:nst ion t of rccoEnndrd
sced mixLuree LhaE w iII bensf iu wilclllfe . ilany of tho plant u pcciea ane the
s iune on br.rLh seeci mixLure lis Ls , buL i t ' in Lhe opion of the UnH Divis lon it
woulu be oelLer t  cl  rnodi ly [he pL;rn Lo ul jd ; i . .  ,- ,J/;r ' !  f i . i : ' : ' .  ̂r '  i :  r ,gble I in

pl:rce of Lhe one in ! .xibiL rhr we wuult l  be glrrd Lo dcl do.

cl lAtvt ' l , l t r  I  t1

SIit iD I\ l l  X'l 'Ut{ti
t

h , x i b  i  t -  ' l r '

t l r e s t c d  w l r c a t  U r - a s s'  
l . u n a  p u b e s c c r r  L  w t r u a  L  B r a s s
I t u s s  i a n  w i  l d  r y  e
Y e d l o w  s w e e t  c l o v e r
L a d a c  a  l f a  L f a
S n r a l l  l r u n r e L
Sagc [ r  rus t r
l ( a b b i t  b r u s l r
l , ' u u r  w i n g  s a  I  t  t r .  u s l r

fuircrurrls are give n in pl; .

! ,

! " '
'  ' t 1 . , ,

( ' i l  
[ ) u !  r  

i r { -  t  r j
' ! l t  

p e r  s c  r  r :
b l l  Per acr-r . . ;
b #  p e r  o c r  t :
z l t  p e r  a c l c
2 l l  p e r  & c r  c
L / | l t  l ) c r  i J (  r  ( j
l / 4 l t  l ) e r  a ( : r u
L / 4 1 t  l ) u r  a c  r c

I



l r i v ru  ' l :8 , t r .13 ( r , ) (5)  c0nL,

l . ' i  t r ; r  I  ubat tdr : t turcr t  L

l l p u t r  c o l u p l e L l u r r  o f  r r r i r r i r r g  o p c 1 6 L i u r r ,  L t r c  p r . l r L c r  t ( s )  s l r a l l .  b e

P c n t u t r c r r t - I y  s e a  l e d  [ o  p r e v e r r I  e n L r y .  [ ' e r u u n e n L  s e s  l c  H l l I  b e
des i  gr red Lo wl  ths tand any arr  t , ic  l  pa te d wa ter  p icssure tha t  nray
d e v e  L o p .

Al l  t t rac t r i t te rYr  equ ip roenL,  a r rd  s  t rucE.ures  s l ra lL  t re  re luoved f  rom
Lt re  perur l t  a rea  l r r  no t  n rore  t l ran  s ix  n ron t .hs  f  ro rn  L l re  da te  o f
t ,he  comple t lo r r  o f  rn in lng  oper€ i  t , ions ,

t )atrrs ,  ponds ,  ar td <t  ivers ions wl  I  I  be '  reg raded to t ,he a pproxlma t ,e
o r i g i n a l  c o n L o u r  o f  t l r c  L a r r d l  e x c e p L  i f  t l r a E ,  d i v e r s i o n  l s  a
b a r r o n  p i t  a d J a c c r t  L o ,  o r  a  p a r L  o f  a  r o a d  o r  p s e k  t r a i l
t , h a  I  i s  t o  b e  l e f  c  a s  a  p c n r u n e r r t  r o a d  o r  t r a i l .

B a c k f  i  L L i n g  a n d  g r a d i n g ,

L t i s t u r b e d  a r c a s  w i l l  b c  b a c h f  i  l l c d  a n d  g r a d e d  l r r  n o t .  n r o r e  [ h a n
s ix  tuo t r ths  f  ro tn  the  da  Lu  o i  courp lsE ion  o f  f , l re  reu lova  L  o f  sur face
s t r u c t u r e s ,  s t l o w  d e p c l r  a r r d  w e a t h e r  p e n r r i t t . l r r g ,  o r  s i x  m o n t h s
l r c x u  t h e  d a E c  t h e  w o r k  c a n  l r e g i n .
t t a c k f i l L e d  r r n t , e r l a l  s h a l L  b e  p l e c e d  t c r  r u i n i m i z e  a d v e r s e  e i f e c L s
o t l  g r o u n d  H a t e r ,  u r i n i m i z e  o f  f  - s i t , c  e f  f  e c E s ,  a l r d  L o  s u p p o r t .  t h e
pos tnr ln ing user

' l(_.

l l i g l u a l L s  w i L I  l l e  r e n r o v c d  o r
i s  pc rn€nen t Iy  s tab le  aud /o r
l i f e  o f  t h e  n r a c h l n e  o p e r a u o r

b a c k f l l l e d  a r e a s  s h a L l  b c
curr lp€ t lb Ic Lr l  Eh the na Lura
s uppor t , ln6 the pos t  ru i .n i r rg,
a  p p r o p r l a  t , e ,  s u c t r  c o n  L o u r

c o r t  L o u r .

red  uc  cd  exccp t  w l rc  re  t - l re  h  ig l rwu I  I
sa  ld  reurova I  u i  I  t  cndar rger  L l rc
a t ternpt lng the reurova l .

res  Lored to  a  con tour  [ l ra  L  i s
I  s u r r o u r t d i n g s  a u d  l s  c o p a b l e  o t

l a n t l  u s c .  W t r e r e  p r a c c l c a b l e  a r t c l
s t ra I  I  t -he a pprox iuu te o r  lg ina I

( , u L  g t t c l  i i t l  L r : I r a t u s  w i I I  l r c  U 5 c t l  w l t c r c  r e q u i r e d  i r r  o r d l ' I '  L r r

c o l s c f  V e  s o i  L , , . r l s  L u r c ,  c r r s u r c  s  t a l r i  l i t y  r  a n d  c u r t L t ' o l  e r o s  i o t t

( - 1 r r  f  i n a l  g r a d c d  s l u p e s . ' f e r r a c c s  w i I L  n t e e E  t l r e  r c q u i c e t t t c t t L s

o r  U M r : 8 1 7 . L O l  ( 4 )  ( i )  r h r u o g l r  ( i v ) .

I t e d i s c r i b u t , i o n  o f  s o i l  w i l l  i n c l u d e  c o v c r i r r g  a l l  d e b r t s ,  t - U a l

o r  o L t r e r  n u t e r l a l s  c o l l s t i  t u g i r r g  1 1  f  i r e  h a z a r d ,  i r r  a  p l a c e  a t t i l

l u u n l t e r  d e s i g n e d  t o  P r € V c r l t ,  c o n C a l n i n a t , i o o  O f  g r o u t r d  u r  s u r l  u t : e

w a t e r .  S o i I  w i L t  b e  c o g t p a c t e d  o r  o c h e r u i s  s t a b l l i z c t l  i r r  l r F e [ r -

a  ra  t , i on  f  o r  r es  eed  l ng  .



Ut"lC 784.l3 ne clirna! i.orr l,l:trr

(b)(4) rrior Lo rlisturbance o.f, :rreas used f.r mining operations, lho toFoir
has been. rin0ved, or in Lhe case of g:ssibre add iL iorral djsLurbsnc; rul ba r.lovsd
ard stockpired for fuLure use. An sramrrLe of procecrure for resovel i.s th€ 8r€a of
nodlfl'cation for Lhe Lruck scal"es. Iror Lions Lr tni" ares wer6 o<rrene\ roc[r, uhilcoLher portions hed a Lopeo depLh of about rg incheg. The entire depth- of toiiof
ras renoved froo Lhe betLer areaa, ard enough topsr:il saved to cover the ent lre arsato e depLh of a! LeasL 8 inches at Lhe t i.ne of finar recra.oaLlon. l ber' has b.€naade at Lh€ boLLoe of the slockpire. a sign has des i.gnated it a8 topeoi.]' ard ltwil,l, be reseeded to proLect it iroo wind ird rreger eroalon.

(b ) (4 ) (vii ) Applicarlt. requests a rneeting with the Dlvision to discr.rsa
and help in devi.eeing a ea.npleirlg progran as euggesfed ln the ACH.-|!;

(u)(t) rn order bhat roads nqy be used for acceas to
other facl l i t ies, the roads wil l  be the Iast area Lo be
r eclanation ls completed, Lhe roads will be recrained
road or roads are needed for post, nining rard u,rie

( U ) (: ) l'inal- co nf igurab ion r+iII be as near
of the area before dleburbance. t.or maps and
rll-8-b-l .

-tu)(5] uonLenpor:rreous recla,oation |or embanlt@ent,s, Lopsoir stockpires, and etc.w![1 include lhe following seed. aoounLs and procedures;

guidllnea
ACB gtl?, t f 6) .

renove and reclain aLL of tha
reclaLued. l{hen aa] other

except lf arllr portion of the

as posslble t,o the original conLour
cross-sections see Plate III-B b snd

6# Pls per A.
6t Plj per A.

The beEL resuLts in reseedilg LhaL we have attained in this area has beento scari.fy tho grourd, ofl.r:rdcas u Llre seerl 
"rn 

t.r"*, Lhe eced in light\,ss late as po:isible .in Lhe faIL i'rtl stiLi f,rrn*-'af' pl:rnt ing under Lhe wlnLersnqr. Thc proper L i.oe for- Lhis i. tn. fii"l 
"Jek 

in Noveob€r. Aqy s noir Lhaifarls before bhaL L ime uilr arerr 
"ri 

re.ii-u"iire u'n'er. This o€Lhod has beenvety successfuL lriLhouL Lhe use of nulih, as Lhe seed ged!,j.naLes irr*oi'at.fyafter Lh€ nrelLirg of Lhe s no!, fron the ^oirt u"" of Lhe gnfr nel,t. The use ofy€rJ'ow s*eeL cr-over in Lhe seed 
"i* 

Ja"-i.-trrJ 
"u""o"" 

of the planLing 85 iLi" y"fy. easy to geL starLed urder a.loos ! any 
"onoitiorr, 

provides a cover LoassisL the ot,her pLanLs in EtarLing;, and adis Lo Lhe nuLrienL' of Lhe soir. 1!i6 ofLon used as a rotali.on grop u!'r""r";;-;" 
-; 

soir buirder. lL is bi-ennra-rand heJ'ps cqnlror eros i-o1 
,wi.rife' 

ur," p"ro"nioro iror 
" 

fulr. siarrt and naLive pranLs
{:T. 

*:!.:""t area6 sprea.l in'o Lhe i,eseeded .rla. Irri.gaLion e,il l rroL be uced(Iue Lo n:rLurc of Lhe Lemain a6 reculLs yould be BlDLLy aL besL. lL is noL
:::lt.O_-i{' 

Lho plirnLin6 is wuer Lhe s|x)}, as dcscribed above. ,lhc on ly orc€pLjunxlrl De lrr Lhe c',5s of sma-I-L aruits 'o.^r ' bUi l<ii 'g r.hirl h&s r{aLer pre'suf., l.ortllr:'Pi,9: cortLcoF)rrrl*ous f6cl..nraLi0n of Ll€se srall .rrc.rs xi.ll Lake 'laco aLatllr L i'ne {rf Lh. year aJ coon ac Lhe earLhraork is coopltjLed. }.or Lhcse pl.t'Li.gstr aLra!, nulclr wil.l. be used afll irfigaLion ,ilf-Lu by sprinkling.

Sclil saqp-l.es have been coll,ecLed fro varioue Lopsorl sites and Lesledby agricuJ"Lure consrrlLanLs. The rcsutii 
"f 

t,i;" ana\rses and recoouendednuLrie.L addiiiv€E are inc1.ded urger ihG ;;;; * r!;ibit ,l r.

Orested wheaL grass
feLl"ow sweeL clover



)78 ) .1 l+  Geo logy  Descr ipL io t r

i r r le hgve not,  veL received Lht:  corrLuur I IuI)s or Ltre resul ls of  Lhe LesL

t rmples  fo1 '  L t re  deve lu ln rer r t .  o f  i l re  u [ r [ re I ' sLur ' ; , ,g ,c  p : rc l r  $o  we arc  requesL i t rg  an

xtLnsion of  L in ie for  Lh:r ,b port iun only of  Lhe modif jed plalr .  l t le agree Lo I loL

enter or use LhaL porLion oi Lhe permi.L are:. for ar1l purpoce, for olning operaLions
or furLher consLruction unfiLl bh:rt, Forlion ot Lhe mldificsLion has been compleLed.

UMC 783 .25 0ross- secL j.ons , i'laps and pl a,ns

(tct I ' lease refer t ,o l labe II I-8-b- I  ;rrrd 1l- l-9-b-2

ir.oarcls. l ' Iease refer to 781+.21+ of this packi i8e.

$ r r r face  sL rucbures  w i l l  sons is I  Q f I  a  sL iop r ,  pa r l s  H i r reh ( rusc r  ba l f i  house t

of f ices,  Ianp house,  Lruck scer les.  h f€ igfunans of f icer  careLaker  dwelhrrg,  rn ine

coa]  receiver  b in,  crushing ard s iz ing sLruc l r - rce,  Lruck load-ouL b i rs ,  s [ockpi le

f6r  ard conveyors Lo c: r , r f t  coal  [o  L] re sbor ; rge ar t ( l  loadoul  s i les. ' l 'hesc

ructures wil l  have c€&€rr[ footings and wiJ].  be cons[rucLed uiLh cincre[e blocks

dfor  ut " " t .  ' l 'hese wi I I  e ; rch be used I 'or  L t re purpose i rs  designed (gt rop for  rePair

l uaintenance of equipnenL, bath trouse for siiowers aul lockert, elc')' ' l 'hey rril l bt'

lntained by painr irig arn ripairing its needed. Movin!1 ttart's such as.currveyors will bt'

intained by regular-grea.si-ng and by replaceing worn pirrLs irs neecled.

Upon coapleLion ol nining operi,LiorBr all sLrucLures wi]I be renuv€o ' incluoing

he ceoenl footings ard Lhe f"na-tiif be relurneci Lo Lhe ii'pprox iarir Le original

onfiguralion in preperaLion for final' recfa.s\atlon.
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If during rnine operations ' an inflow of groundwater is encountered

from a point source with a sustained quantity of 1 gPm or greater over a

30-day per iod,  a regular monitor ing point  of  th is groundwater wi l l  be

maintainerl, Monitoring wi 11 be on a monthly basis . Samples vri l l  be taken

of water quality and quantity with reporting clone on a standard sampling

chart. This monitoring wil l be carried out for a base-line period of one

year or unt i l  the area is rendered inaccessible.  In addi t ion,  the under-

ground. storage water wil l be monitored, fnd in the event d'ischarging from

the rnine becomes necessary,-  c l ischargecl  water wi t l  be noni tore ' l  for  qual i ty

and quantity, On a guarterly basis, a summary report wil l be submitted to

DoGtI which includes: a map of the underground working showing monitorinq

locat ions,  ident i f icat ion of  the source, sample qual i t ies and quant i t ies '

and a narrat ive discussing current inf  lows, discharges, stor ' tge and uSeS

of mine groundwater.

COP Development Spr ing,  a smal l  intermit tent  spr ing 30O feet

northeast of Bear Creek Sprinq , rrri 11 be' rnonitored by Co-Op l 't ining ( see

p l a t e  7 - 4 \ .

.  R e f e r  t o  7 . 2 . 4  S u r f a c e  W a t e r

calculat .Lons and parameters tested

ing format.

Monitor ing Plans for speci f ics on f low

for and refer to Figure 7-4 for  report-
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the mine bathhouse. Co-op lt ining Company possesses water rights for this

purpose at the Trail Canyon portal and currently has an application before

the State Water Rights Division to change the point of diversion to the

Bear Canyon portal. If i t becomes necessary to discharge the minewater

other than as noted above it wil l be discharged to the sedimentation

ponds. Co-Op l, l ining wil l monitor these discharges for quantity and

qual i ty.

7 .L .3 .2  MTTIGATION AND CObITROL PLANS

An ag'reement between Huntington City and Co-Op Mining Company has

been established to replace to the City any lost of culinary water from

the Bear Canyon Spr ing, ei ther in qual i ty or quant i ty,  due to mining

operat ions,  even though mining is highly unl ikely to af fect  th is spr ing -

Appendix 7-B contains a copy of this agreement between Huntington

City and Co-Op t4ining Company.

In the event that  Co-Op Mining would need to replace water to

Huntington City, the Company presently owrls 300+ shares in the

I lunt ington-Cleveland frr igat ion Company and wi l l  purchase addi t ional

shares at  some future date i f  necessary.  fn addi t ion,  Co-Op Mining

Company carr ies l iabi l i ty  insurance that includes coverage of  water wel ls

and spr ings (see Appendix 7-C) .

7. ].. 3.3 GROUNDWATER MONITORII'IG PLANS
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7 . 1 . 3 ETFECTS OF MTNING OPERATIONS ON GROUNDT'IATER

Danie lson in  the  U.S.G.S.  Open- f i le  Repor t  81-539 s ta tes  tha t :

,,The effects of underground coal mining on the water

resor-rrces of  the stuclrr  . , t*"  mainly are Cependent on the

amounf-  of  mine clewater:Lng and the magnituda ani i  i l  re; t l

extent of  mine-related land subsidence""Where subsidence

has not been extensive and where water-bear ing zones that

overlie the star pbint-Blackhawk aquifer are perched, it is

unlikely. that mine dewatering induces gireater recharge to

the groundwater system. Ueiiher is it l ikely under these

conditions that the flow of springs that issue from the

perched zones or the ratte of natural downward feakage into

the star Point-Blackhawk aqui fer  are af fected by mine

d e w a t e r i n g . . . .  I t  i s  u n l i k e l y  t h a t  m i n e  d e w a t e r i n g  i n  t h e

study area has had any adverse ef fect  on the chemical

qual i ty of  the groundwater-"

The Bear canyon Mine is a pr ime example of  a mine with l i t t le

subsidence ancl  l i t t le mine dewater i rg,  and what dervater ing there :5 is

from perched water zones. In addi t ion Mr- Kal iser expressed the fol low-

i n g :

se lec ted  spr ings-  Tab les  7-4  and 7-5  l i s t  the

ments ancl analysis for the Bear Canyon Spring

tha t  were  ana lyzed.  (See F igure  7 '2  fo r  genera l

7 . 1 . 3 . 1

Water entering the

ut i l ized for dust control

resul ts of  those measure-

and fo r  ad jacenL sPr ings

loca t ions  o f  sPr ings .  )

i l rn  b r ie f ,  my conc lus ion  is  tha t  i t  i s  h igh ly  un l i ke ly

that the mine plan as presented to me by the co-op company

woul<l interfere vrith the quantity or quality of any of

those spr ings,  part icular ly the one in quest ion,  the lSear

Canyon SPring. "

MINE DII}IATERI}IG

mine wit l  be stored in an unclerground tank and

t:
J3

I
H
t
ffi
{t

on the roads and surface coa l  fac i l i t i es  and fo r
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Location

Alkalinity*
(as CaCO^ )

J

Dissolved*
Sulfate (as so, , )

Dissolved*
Chlor ide (as Cl  )

Dissolved*
Fluor ide (as F)

Dissolved*
S i l i c a  ( a s  S i 0 2 )

D i s s o l v e d  S o l i d s , *

Sum of Const i tuents

Disso lved**
Boron (as B)

D isso lved*  *

f ron (as Fe)

D isso lved* r
Stront ium (as Sr)

( D - 1 6 - 7  )
26adc-S1

2 5 0

26

4 . 0

. L

6 . 6

3 0 3

20

28A

TABLE 7-5
(continued)

( D - 1 6 - 7  )
26bca-S L

320

7 L

8 . 1

. 2

7 . 6

4L4

80

0

350

(D-16-7 )
26cbb-S1

350

140

7 . 3

. 2

7 . 4

530

3 0

2 0

4 3 0

(D-L6-7)

35abc-SL

3 1 0

190

15

t o

591

70

0

490

. 2

*uni ts of  mi l l igrams,/ l i ter
**uni ts of  micrograms/I i ter

i

il
H



Chemical  Analyses

Location

( D - 1 6 - 7 )
26adc-S1

Geologic Uni t  21LSRPN

Date of  Sample 10-3-77

Alt i ' tucle 7 , t2A

Hardness 320
(as CaCO-) . ,

J

Noncarbonate 64
Hardness
( a s  C a C O - )

J

Discha rge (gpm ) 7 5

Speci f ic  Conductance 550

p H  5 . 8

W a t e r  ( " C )  9 . 5

Temperature

Disso lved*  78

Calcium (as Ca)

Disso lved*  30

Magnesium (as Mg)

D i s s o l v e d *  4 . L

Sodium (as t ' la)

So<l ium* .1
Absorpt ion Rat io

Disso lved*  1 -  1
Potassium (as K)

Bicarbonate* 310
(as I ICO^ )

J

Carbonate* O
(as  CO^ )

5

2 ].1SRPN

8-9-79

6 , 8 6 0

380

6 1

21lSRPN

8-22-79

6 , 9 5 0

440

94

(D-L6-7)

35abc-S l

1.].1ALVM

8-9-79

6  , 6 2 0

5 L 0

2 0 0

1 5

690

7 . 5

L 1 .  0

B 3

4 2

6 . 6

. 1

2 . 3

54

830

7 . 2

1 0 . 0

8 2

5 8

2 1

- 4

2 . 7

9 . 5

900

7 . 7

1 0 .  0

9 2

69

24

. 5

3 . 9

#

TABLE 7-5

of Water from Selected Spr inqs

( D - L 6 - 7 )

26bca-S.L

(D-L5-7)
26cbb-S1



111ALVM
11].AI,VM
11IALV!,I
lLlALVt"l
L11ALVPI
11lAl.,v!.,l

79-O7 -20

79-08-07
79-Og-22
79-08-3L
79-09-17
79-10-16

5620 .  O0
6 6 2 0 . 0 0
6 6 2 0 .  o 0
6 6 2 0 .  0 0
6620 -  oo
6 6 2 0 , 0 0

2 L
3 5
3 B
3 5
40
3 2

900
760

to::

1090
8 5 0

7 . 2
,__t

r-0. 5
1 1 -  O
1 0 .  o

9 . 5
1 L . 0

4

. . ;{r

.{".



2L L5RPN
2 1 1SRPN
211SRPN

2115RPN
21.1SRPN
2L15RPN
2115RPN
2LLSRPN
21l"SRPN

211SRPN
211SRPN
21. ]- SRPN
2115RPN
2115RPl i

2 ].1SRPN
21.].SRPN
2].1-SRPN
21-1SRPN
2115RPN
21]. SRPN

21]-SRPN
2 l1SRPN
211.SRPN
2115RPN
2115RPN
2lLSRPN
2]-1SRPN
2115RPN
211SRPN

7B-O?-06
78-O7-28
7B-08-1-0

7B-08-30
78-10-13
78-10-25
78-1 1-01
7B-L2-L3
7 9-A3-O7

78-05-25
78-08-10
78-10-11
78-11--07
7 g - 1 2 - 1 3

7 9-06- l .4'1 
79-06-28
7 9-O7 -20

79-08-22
79-O9-L7
79-10-16

7B-08-L0
78-1-0-11
78-11-07
78-12-L3
79-05-10
79-06-28
79-07-16
79-09-18
79-10- l -B

7 1 2 0 . 0 0
7 1 2 0 . 0 0
7 1 2 0 . 0 0

7 1 2 0 .  o o
7 1 2 0 . 0 0
7 1 2 0 . 0 0
7 1 2 0 . 0 0
7 1 2 0 . 0 0
7 1 2 0 . 0 0

6860-  00
6 8 6 0 . 0 0
6 8 6 0 . 0 0
6 8 6 0 . 0 0
6 8 5 0 .  0 0

6 8 6 0 . 0 0
-  6 8 6 0 , 0 0

6 8 5 0 . 0 0
6860 .  00
6860 .  o0
6 8 6 0 , 0 0

6 9 5 0 . 0 0
6 9 s 0 .  0 0
6 9 5 0 .  0 0
6 9 5 0 .  0 0
6 9 5 0 .  O 0
6 9 5 0 . 0 0
6 9 5 0 .  0 0
6 9 5 0 . 0 0
6 9 5 0 . 0 0

r.50
l,50
160

1 5 5
165
1 6 0
1 5 5
145
1 3 5

2 3
1 9
1-9
L9
l-9

L o
10

9 . 3
2 L
1"9
2 0

5 7
5 7
5 7
5 7
4 4
3 0
2 7
6 5
60

(D-1.6-7) 26BCA-Sl-

(D-16-7)  26CBB-s1

(D-15-7)  2?ADC-S1

TABLE 7_4
Cont inued

720
550
7 5 0
? 5 0
580

820
7 1 0
760
7 5 0

1.5
5 , 8
4 . 9
5 . 4

. 0

. 0
2 . O  8 7 0
3 . 4  7 B O
3 .  1 .  7 3 0

2 2
2 A
2 3
2 5
2 0

:: rilo
1 1 -  0
1 0 .  5
1 0 .  0

L L .  o
8 . 0  1 1 . 0
7 . O  1 1 . 5

1 0 . 5
1 " 0 . 5
l" l- .  5

l -1 ,  0
1 0 . 0
1 0 , 0
1 0 .  0

7 . 6  1 0 -  5
7 . A  L 2 . 5

9 . 5
1 1 .  0

1 i . 0
1 1 .  0
1 0 - 0

:_ '1-o

1 0 . 0
L o -  0
l - 1 - 5

21]-SRPN
211.SRPN
2]- ].SRPN
211SRPN
21].SRPN
2115RPN
21].SRPN
2L1SRPN
2115RPN

Ll-1ALVI'',l
11LALV!4
1].lALVD4
111ALVM
11lALVI'l

7 8 - 0 8 - 1 0
7 8 - 1 0 - 1 1
7 8 - L 1 - 0 7
78-r2-r3
7 9 - O 5 - 1 0
79-O6-28
79-A8-22
79-09- l -B
79-10- l -B

78-10- l -3
7 8 - 1 1 - 0 8
7 8 - 1 2 - L L
79-05-L1
79-A6-28

7 0 0 0 . 0 0
7 0 0 0 .  0 0
7 0 0 0 . 0 0
7000 .  00
7000 .  oo
? 0 0 0 , 0 0
7000 .  oo
7000,  oo
7000 .  00

6620 ,  O0
6620 .  OO
6620.  OO
5 6 2 0 , 0 0
6620 .  O0 9 6 0 8 . 1  1 0 .  s

(D-L6-7)  SSesC-st



TABI,E 7-4

Fielct tleterqrinations of dlischarge, specific conductance, PH, r'tater temperature and

alkalinity at selected springs -- Continued

GEO-
LOGIC

LOCATION IJNIT

(D-16-71 26ADC-S1 2 l -1SRPN
2l lSRPtq
2115RPN
21.15RPN
211SRPN
21].SRPN
21 lSRPN

211.SRPN
211SRPN
2115RPN
2115RPI\
21].SP-PN
211SRPI'I

(D-16-? )  26BCA-s1 211SRPN
2].15RPN
21.1SRPN
2 ]- lSRPN
2 ].1SRPN

211SRPN
21]-SRPN
2]. ]-SRPN
2115RPN
211SRPN
211SRPN

(D-16-7)  26CBB-S1 21 lSRPN
2L].SRPN
21ISRP}I
2115RPN
21].SRPN
21]"SRPN
211SRPN
21LSRPN
21.1SRPN

DATE
OF

SAMPLE

7 B - 4 4 - 2 1
7 8 - 0 5 - 2 6
78-05-09

-78-06-23
78-O7 -46

78-O7*28
78-08-10

7 B - 0 8 - 3 0
7 B - 1 0 - 1 3
7 8 - 1 0 - 2 5
78- t_ l_ -01
7 8 -  1  2 - L 3
7 9 - 0 3 - 0 7

7 B - 0 5 - 2 5
78-08- l_0
7B- l_0-11
7 8 - L 1 - 0 7
7 8 - t - 2 - 1 3

7 9 - 0 6 - 1 4
79-O6-2e
7 9-47 -20

7 9-08-22
79-09-L7
7 9 - 1 0 - 1 5

7 B - 0 8 - 1 0
7B- t -O-11
78-1L-07
78-12- l_3
79-05- l_O
79-06-28
79-O7 -16

79-O9-18
7 9 - 1 0 - L B

ALTI-
TUDE

7 1 2 0 . 0 0
7 r . 2 0 .  0 0
7 1 2 0 . 0 0
7 1 2 0 . 0 0

' 7 1 2 0 .  o o
7 1 2 0 .  O 0
7 1 2 0 . 0 0

7 l - 2 0 . 0 0
7 1 2 0 . 0 0
7 L 2 0 . O O
7 1 2 0 .  0 0
7 1 2 0 . 0 0
7 1 _ 2 0 . 0 0

6 8 6 0 ,  O O
6 8 5 0 . 0 0
6 8 6 0 .  0 0
6 8 6 0 . 0 0
6 8 6 0 .  0 0

6 8 6 0 . 0 0
6860 .  O0
6860 "  00
6860.  OO
6 8 5 0 . 0 0
6850 .  00

6950 .  O0
6950 .  OO
6 9 5 0 .  O O
6950.  O0
6 9 5 0 . 0 0
6950 .  00
6 9 5 0 . 0 0
6 9 5 0 . 0 0
6 9 5 0 . 0 0

DIS-
CHARGE

(GAL/MrN)

t-10
1 1 0
L 2 0
l-30
1 5 0
1-50
150

L 5 5
165
150
1 5 5
1"45
1_35

2 3 '
t_9
1 9
1"9
l-9

t_0
L 0

9 . 3
21,
L 9
2 0

57
5 7
5 7
5 7
44
3 0
2 7
6 5
60

SPE-
CIFIC
coN-
DUCT- PH TEMPER-

A}ICE ATURE
(uggos) (uNrTs) (DEG c)

ALKA-
LINITY
FIELD
(tr,tcll,)

AS
CACO^

J

. .

720
660
750
750
680

1 - 1 .  O
L l " .  0
l - 0 . 5
1 0 .  o

' l - 1 . o

8 .  O  1 , 1 . 3
7  . A  l - 1 .  5

L 0 .  5
10 .  s
1 1 .  5

l -1 .  o
1 0 . 0
1 0 .  o
1 0 .  o

7 . 6  1 0 . 5
7 . 0  1 2 . 5

9 . 5
1 1 . 0

B;;
7r"o
760
754



TABI,E 7-3

COI,IPARISON OF BEAR CANYON SPRIIqG T.IATER QUALITY DArA uIlsrANDAEqS
OCTOBER 3,  L977

Utah Divis ion of

Hea1th Water Standards
- 

nonteEEic AquaticFed.eral Drinking
Water Cr i ter ia

6 .  5  8 . 5

250
2 5 0
200
1 5 0
200
5 0 0

0 . 7  L  - 2

Spring

p i {  ( u n i t s }  6 - 8

T e m p  ( C ' )  9 - 5

Spec Cond (umhos ) 550

TDS (mgl l )  ' :  3o3

Iron (mg/f)  ( total-

dissolved
di ssolved )

Water
Class l -A

Li fe

C lass  3A

500 Case bY case 'bas is
-  

0 . 3  t o t a l  O - 0 5

u'u-:-l'o 
'3;3 .n3*oro

0 .  0 0 2

r .4

SPE- ALI(A-

CTF IC  LT }J ITY

CON- FIELD

DUCT- Prl Tnt4PI':R- (t',tc"1t '7

ANCE NTURE AS

(UMHOS) (uNrrs)  (DEG C)  CACO3

Sulf ate (mg,/l)

Chloride (mqlr )
Calc ium (mgl l )

Magnesium (mgrlf)

Sodium (mgll)

Bicarbonate (mgl l )

Carbonate (nglI)

Fluor ide (mql l )

Si l ica (nql l )

Total  ALK as CaCo-

Boron (mg,/I) 
'

Potassium (ngl f  )
Strontium (mg,/I )

GEO-

LOGIC

LOCATION UNIT

( rFr-6-7 )  25ADC-S1 21lSRPN
21-1SRPN

t 21LSRPN
2l-1SRPN

2 6
4

7 B
3 0

4 .  L
3 1 0

0
. 1

6 . 6
2 5 0

. 0 2
1 . 1

. 2 8

TABLE 7-4

Field determinations of discharge, specific conductance ' PH, water temperature and

alkalinity at selected springs -- continued

DATE
otr

SAI"lPLE
ALTI-

TUDE

D T S -
CHARGE

(GAL/MrN )

L t 0
1,10
1 2 0
1-30

1 8 - 0 4 - 2 7  7 1 2 0 . 0 0
7B-O5-26  7L20 .  O0
78-06-09  7120-00
7 8 - 0 6 - 2 3  7 1 2 0 . 0 0
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